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AMERICAN  PUBLISHERS'  ADVERTISEMENT. 


In  presenting  a  new  edition  of  "Wilson's  Human  Anatomy," 
the  publishers  have  only  to  express  the  hope  that  it  will  be  found 
to  merit  a  continuance  of  the  very  distinguished  favor  with  which 
it  has  been  hitherto  received.  The  extensive  additions  made  by  the 
hand  of  the  author,  in  successive  revisions,  are  indicated  by  the 
fact  that  it  contains  fully  one-fourth  more  matter  than  the  previous 
American  edition,  rendering  a  smaller  type,  and  an  enlarged  page, 
necessary  to  keep  the  volume  within  a  convenient  size. 

The  engagements  of  the  former  editor.  Dr.  Goddard,  being 
such  as  to  prevent  his  taking  charge  of  the  work,  it  has  been  placed 
in  the  hands  of  Dr.  Gobrecht,  who  has  made  such  additions  as 
his  experience  of  the  wants  of,  students  has  suggested  as  desirable, 
including  an  Introductory  Chapter  of  a  general  character,  containing 
such  preliminary  information  as  appeared  necessary  to  facilitate  the 
progress  of  those  commencing  the  study  of  anatomy.  The  num- 
ber of  woodcuts  has  also  been  largely  increased  by  the  addition  of 
about  one  hundred  and  thirty  illustrations,  selected  from  various 
authorities,  which,  it  is  hoped,  may  assist  the  student  to  an  easy 
comprehension  of  the  text.  These,  and  such  notes  as  are  intro- 
duced, are  distinguished  by  inclosure  in  brackets  [  ].  The  utmost 
care  has  been  employed  throughout  to  render  the  text  correct,  and 
to  verify  all  the  references  to  the  illustrations ;  and  some  few  errors, 
which  had  escaped  the  attention  of  the  author,  or  of  his  assistants, 
have  thus  been  removed* 

Although  the  English  edition  is  still  known  by  the  name  of 
"The  Anatomist's  Vadb  Mecum,"  the  publishers  find,  in  the 
increased  size  of  the  work,  an  additional  motive  for  retaining  the 
title  of  "A  System  op  Human  Anatomy,". by  which  it  has  been  so 
long  and  so  fevorably  known  to  the  American  profession. 

Philadblphia,  September,  1858. 
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AUTHOR'S  NOTE  TO  THE  SEVENTH  EDITION. 


The  present  Edition  has  been  carefully  revised  and  corrected; 
many  parts,  especially  those  relating  to  Histological  Anatomy, 
have  been  rewritten,  and  a  considerable  addition  has  been  made  to 
the  number  of  the  Woodcuts,  The  Author,  therefore,  feels  some 
confidence  and  satisfaction  in  presenting  this  Edition  to  his 
Readers;  and  trusts  that  the  Anatomist's  Vadb  Meoum  may  con- 
tinue to  deserve  the  favor  which  it  has  hitherto  received  at  the 
hands  of  the  Student  of  Medicine. 

17  Hbkriktta  Street,  Catsndish  Square,  1857. 
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PREFACE. 


In  presenting  for  the  Sixth  time  a  new  Edition  of  the  Anato- 
mist's Vadb  Meoum  to  my  brethren  of  the  profession  of  medicine, 
it  gives  me  great  and  heartfelt  satis&ction  to  have  the  opportunity 
of  announcing,  that,  in  the  preparation  of  the  present  Edition,  I 
have  received  the  valuable  aid  of  a  distinguished  Professor  of 
Medicine  of  northern  Europe,  Andreas  Retzius,  M.  D.,  F.  R.  Acad. 
S.,  Master  of  Surgery,  Dean,  and  Professor  of  Anatomy  in  the 
Royal  Caroline  Institute  of  Stockholm  —  a  man  justly  renowned  in 
the  science  of  our  art 

The  assistance  of  Professor  Retzius  is  the  more  gratifying  to  me, 
as  being  the  spontaneous  offering  of  a  great  and  distinguished  man 
of  science  to  a  humble  but  zealous  fellow-laborer ;  and  his  appro- 
bation has  served  as  a  stimulus  to  me  to  make  the  present  Edition 
not  unworthy  of  the  praise  which  he  has  kindly  bestowed  upon  it. 
"  I  use  your  Anatomist's  Vade  Mecum,"  he  observes,  "  for  my  stu- 
dents in  the  dissecting-room.  It  has  become  my  favorite  manual 
for  young  students ;  for  I  find  that,  by  it,  they  get  a  clearer  and 
quicker  insight  into  the  study  of  Anatomy,  than  by  any  other  book. 
These  are  my  reasons  for  interesting  myself  in  its  success,  and  for 
contributing  my  remarks  for  its  emendation." 

In  pursuance  of  these  observations,  Dr.  Retzius  had  conveyed  to 
me  an  interleaved  copy  of  the  work  containing  many  notes  for  its 
improvement;  and,  furthermore,  took  the  trouble  of  sending  to 
me,  from  across  the  seas,  a  preparation  of  the  ligaments  of  the  foot, 
showing  the  ligamenl  to  which  he  has  given  the  name  of  liga- 
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mentum  fundiforme  (page  280).  More  deeply  cherished  is  the  pro- 
mise conveyed  in  the  following  passage :  "  K  the  Almighty  Gk)d  will 
continue  to  bless  me  with  health  and  life  for  some  years  longer,  I 
will  assist  you  in  revising  every  new  Edition,  and  introducing  all 
those  new  discoveries  in  anatomy  which  may  be  of  use  to  the  Stu- 
dent of  Medicine." 

While  thus  acknowledging  the  assistance  given  to  me  by  Jie 
great  Scandinavian  Professor,  it  may  not  be  out  of  place  to  put  on 
record  an  act  of  liberality,  in  connexion  with  this  book,  from 
another  foreign  source,  namely,  from  the  well-known  medical  pub- 
lishers of  Philadelphia,  Messrs.  Blanchard  and  Lea.  The  following 
extract  from  a  letter  addressed  to  me  by  them,  and  bearing  date 
April  4,  1854,  will  explain  the  incident  to  which  I  refer. 

"  You  may  perhaps  be  acquainted  with  the  name  of  our  house  as 
having  published  in  this  country  your  works  on  Anatomy  and  Dis- 
eases of  the  Skin.  When  English  works  which  we  issue  are  suc- 
cessful, it  always  aflTords  us  pleasure  to  make  the  author  an 
acknowledgment  more  substantial,  if  not  more  gratifying,  than  the 
transatlantic  reputation  thus  obtained;  and  we  accordingly  take 
pleasure  in  handing  you  the  annexed  draft,  which  we  trust  you  will 
do  us  the  favor  to  accept" 

With  the  above  encouraging  passages  in  the  annals  of  the  Ana- 
tomist's Vade  Mecum,  I  now  conclude,  trusting  that  my  reader,  and 
those  for  whom  the  book  was  specially  written,  may  find  no  reason 
to  utter  a  judgment  less  favorable  than  the  foreign  reputation  and 
wide  circulation  of  the  volume  would  seem  to  justify. 

17  Henrietta  Street,  Cayendish  Square,  1854. 
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SYSTEM  OP  HUMAN  ANATOMY. 


CHAPTER   I. 

INTRODUCTORY. 

BT     THE     EDITO  &. 

All  natural  objects  are  divided  into  two  great  kingdoms,  the  organic  and 
inorganic. 

A  mineral,  inorganic  or  unorganized  object  undergoes  no  change  except 
through  the  agency  of  mechanical  or  chemical  forces ;  any  augmentation  of  its 
bulk  being  caused  by  the  addition  of  similar  particles  to  its  exterior;  it  there- 
fore increases  not  by  growth  but  by  accretion. 

An  organized  body  or  organism  is  possessed  of  such  an  internal  cellular  or 
cellulo-vascular  structure  as  admits  of  the  reception  of  fluid  matters  into  its  inte- 
rior which  it  may  alter  or  assimilate  and  add  to  itself.  The  acts  by  which  these 
results  are  produced  being  inexplicable  on  any  known  mechanical  or  chemical  prin- 
ciples, are  called  '^  vital  acts/'  and  during  their  continuance  the  object  livM,  and 
is  a  living  being.  Animals  and  vegetables  are  both  included  in  this  kingdom, 
forming  its  two  grand  divisions,  between  which  and  inorganic  bodies  there  is  a 
wide  distinction ;  the  former  being  composed  of  dissimilar  parts  or  organs,  which 
haye  a  mutual  relation  to  and  dependence  upon  each  other,  whilst  the  latter  are 
homogeneous  in  their  structure. 

The  science  which  has  for  its  object  the  structure  of  living  beings  is  Anatomy. 
The  word  is  derived  from  the  Greek,  dva,  up,  rc/ivu,  I  cut,  since  it  is  by  dis- 
sections principally  that  we  are  enabled  to  separate  and  study  the  different 
organs.  ^ 

In  accordance  with  the  division  of  living  beings,  therefore,  we  must  have  an 
animal  and  a  vegetable  anatomy ;  with  the  latter  the  botanbt  is  more  particu- 
larly concerned. 

When  anatomy  considers  the  entire  series  of  animals,  comparing  the  same 
organs  in  the  different  species,  it  is  called  zoological  or  comparative. 

When  anatomy  is -restricted  to  the  examination  of  one  species  only,  it  is 
denominated  special,  as  the  anatomy  of  man,  etc. 

Physiological  anatomy  regards  the  organs  in  their  healthy  state.  Pathological 
anatomy,  regards  them  as  influenced  by  disease. 

Descriptive  anatomy  gives  us  all  the  knowledge  of  an  organ  which  may  be 
learned  without  division  of  its  substance;  thus  its  name,  situation,  size,  color, 
weight,  etc.  Regional,  topographical  or  surgical  anatomy  is  that  branch  of 
descriptive  anatomy  which  teaches  us  the  order  of  superposition  and  relations  of 
all  the  parts  in  a  given  region,  and  embraces  the  practical  application  of  our 
anatomical  knowledge  to  both  medicine  and  surgery. 

General  anatomy,  anatomy  of  textures  or  histology,  separates  the  elementary 
textures  of  a  part  or  organ,  thus  determining  its  particular  construction ;  it  is 
of  essential  service  to  the^  physician  and  physiologist. 

An  animal  body  is  composed  oi  solids  audjluids,  the  former  differing  in  den- 
sity from  being  permeated  to  a  greater  or  less  extent  by  the  latter,  of  which 
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water  is  the  chief  coDstitueDt.  In  the  completely  developed  human  body  about 
two-thirds  the  entire  weight  is  water. 

In  a  minute  examination  of  the  human  body  we  shall  find  that  it  is  composed 
of  simple  chemical  elemevts,  which,  uniting  in  various  manners,  constitute  cer- 
tain compounds,  which  are  called  immediate  principles,  from  which  are  deve- 
loped the  simple  structural  elementSy  and  from  these  the  tissues,  properly  so  called, 
are  formed ;  these  latter  by  their  combinations  constituting  the  organs. 

The  consideration  of  the  simple  chemical  elements  and  immediate  principles 
which  compose  the  tissues  and  fluids  of  the  body  is  denominated  stcBchiologif, 
from  atoizf^ov,  an  element,  and  xoyo;,  a  discourse. 

The  description  of  the  tissues  and  the  simple  structural  elements  from  which 
they  are  formed,  and  of  those  which  arc  found  in  the  fluids,  is  called  histology, 
from  latoij  a  web,  and  xoyo;,  a  discourse. 


STCECHIOLOGY. 
The  consideration  of  the  simple  chemical  elements  and  immediate  principles. 

SIMPLE    CHEMICAL    ELEMENTS. 

Fifteen  simple  chemical  elements  are  recognized  as  occurring  naturally  in  the 
human  body.     These  are  — 

Oxygen,  hydrogen,  carbon  and  nitrogen,  found  in  all  the  tissues  and  most  of 
the  fluids,  except  fat;  the  latter  is  devoid  of  nitrogen. 

Sulphur,  in  the  albuminous  group  of  immediate  principles  and  the  tissues 
which  they  form,  and  in  the  brain,  hair,  and  nails;  and  as  sulphuric  acid  in  the 
urine. 

Phosphorus,  in  the  albuminous  group  of  immediate  principles  and  their  tis- 
sues ;  in  the  brain ;  as  phosphoric  acid  in  the  urine,  and  in  the  bones,  combined 
with  lime  and  magnesia. 

Calcium  and  magnesium,  found  only  in  combination  with  oxygen  as  lime  and 
magnesia,  and  these  with  acids  forming  salts ;  they  are  found  in  the  bones,  milk, 
and  other  fluids. 

Sodium,  with  chlorine  as  a  chloride,  to  form  common  salt,  found  in  every 
part  of  the  body ;  and  with  oxygen  forming  soda,  which  forms  salts  by  its  com- 
bination with  acids,  and  is  found  in  various  tissues  and  fluids. 

Potassium  occurs,  as  a  chloride,  in  the  muscular  tissue;  and  lys  an  oxide  in 
combination  with  acids. 

Chlorine  forms  hydrochloric  acid  when  combined  with  hydrogen,  and  is  thus 
found  in  the  gastric  juice;  it  also  forms  the  chlorides  of  sodium  and  potassium, 
as  before  stated. 

Fluorine  is  found  combined  with  calcium,  in  the  bones. 

Silicum  is  found  combined  with  oxygen,  as  silica,  in  the  hair  and  urine. 

Iron  is  found  in  the  blood,  hair,  muscle,  milk,  and  pigment-cells. 

Manganese  is  found  as  the  oxide  in  bones,  coloring-matter  of  the  hair,  and  in 
the  bile. 

Besides  these  fifteen  elements,  others,  as  arsenic,  copper  and  lead,  have  been 
stated  to  exist  in  small  proportions  in  the  human  body  as  normal  constituents, 
but  they  are  no  doubt  merely  accidental. 

IMMEDIATE     PRINCIPLES. 

The  immediate  principles  of  the  tissues  are  ^*  the  last  bodies  constituting  the 
organism  to* which  the  tissues  can  be  reduced  by  mere  anatomical  analysis ; 
and  which  admit  of  no  further  subdivision  without  chemical  decomposition.'' 
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Water,  albamen,  fat,  etc.,  are  immediate  principles;  the  oxygen,  hydrogen, 
carbon,  etc.,  into  which  these  may  be  decomposed  by  chemical  agencies,  are  the 
simple  chemical  elements.  Oxygen,  nitrogen,  and  hydrogen  are,  however,  also 
under  certain  conditions  immediate  principles,  that  is,  when  existing  in  a  free  state 
in  solution.  The  exact  number  of  immediate  principles  in  the  human  bod^  is 
not  determined.  The  subjoined  table  of  84,  being  Ilobin  and  Verdeirs  modi- 
fied by  Peaslee,  presents  them  in  a  classified  form.' 

Tabular  Classification  of  the  Immediate  Principles. 

Group  /.—PRINCIPLES  CRlfSTALLIZABLE  OR  VOLATILE,  INDEPENDENTLY  OF 

DECOMPOSITION. 

First  Class. — Principles  op  Mineral  Origin  (24). 

Firgt  Divui<m.    Gaskous  and  not  Saline  (5). 

Oxygen,  Carbonic  acid, 

Hydrogen,  Water. 

Nitrogen, 

Second  Divuion,     Salts  (19). 

Chloride  of  Sodium,  Sulphate  of  Soda, 
"            Potassium,  "  Lime, 

Fluoride  of  Calcium,  Basic  Phosphate  of  Lime  (Bones), 

Hydrochlorate  of  Ammonia,  Acid  Phosphate         << 

Carbonate  of  Lime,  Phosphate  of  Magnesia, 

*'  Magnesia,  Neutral  Phosphate  of  Soda, 

"  Potassa,  Acid  "  " 

"  Soda,  Phosphate  of  Potassa, 

Bicarbonate      "  Ammonio-Magnesian  Phosphate. 
Sulphate  of  Potassa, 

Second  Class.  —  Principles  op  Organic  Origin   formed  within  the 

Body  by  Dis-assimilation  (42). 

First  Division.    Acid  or  Salini  Pbinoiplis  (23). 

Lactic  Acid,  Hippuric  Acid, 

Lactate  of  Soda,  Hippuratc  of  Lime, 
"           Potassa,  «  Soda, 

"  Lime,  "  Potassa, 

Oxalate  of  Lime,  Inosate  of  Potassa, 

Uric  Acid,  Pneumic  Acid, 

Neutral  Urate  of  Soda,  Pneumate  of  Soda, 

Acid  "  "  Taurocholate      " 

Urate  of  Potassa,  Hyocholinate     " 

Magnesia,  Glycocholate      " 

Lime,  LithofelHc  Acid. 


"         Ammonia, 


Second  Division,    Neutral  NiTROGiiNizED  Compounds  (6). 

(Nitrogenized  Alkaloids.) 

Creatine,  Urea  (and  Chloro-sodate  of  Urea  — 

Creatinine,  Urea  with  marine  salt). 

Cystine. 

>  For  m^h-e  detailed  information  conoeminfi^  these  subjects  the  student  is  referred  to 
Professor  Peaslee's  "  Human  Histology,"  an  excellent  compendium  of  the  present  state 
of  Histological  scienoe,  and  the  only  American  work  of  this  character  with  which  we 
are  acquainted. 
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Third  Division,    Neutral  Non-nitbogenizbd  Compound.     Sugars  (2). 
Sugar  from  the  Liver,  Sugar  of  Milk. 

Fourth  Divirion.     Fatty  and  Saponaceous  Compounds  (18). 

Cholesterin,  Caproate  of  Potass.,  Soda,  &o 

Oleic  Acid,*  Olein, 

Margaric  Acid,  Margarin, 

Stearic         **  Stearin, 

Oleate  of  Soda,  Elaterin, 

Margarate  *'  Stearerin. 

Stearate     " 

C7rottc//.— PRINCIPLES  NON-CRYSTALLTZABLE  OR  NON-VOLATILb,  INDEPEN- 
DENTLY OF  DECOMPOSITION. 

Third  Class.  —  Organic  Substances,  or  Coagulable  Principles  (18). 

First  Division.     Those  naturally  Liquid  (7). 

Fibrin,  Pancreatin, 

Albumen,  Mucosin, 

Albuminose,  Ptyalin. 
Casein, 

Second  Division,    The  Solid  and  Demi-solid  (7). 

Globulin,  Cartilagein, 

Crystallin,  Ostein, 

Musculin,  Keratin. 
Elasticin, 

Third  Division,    Pigmentary  Substances  (4). 

Hsematin,  or  Hsematosin,  Melanin. 

Biliverdin,  Urrosacin. 

Besides  these,  there  are  other  substances  known  to  exist,  but  which  being 
doubtful,  or  not  well  determined  as  immediate  principles,  it  is  unnecessary  here 
to  enumerate. 

The  organic  substances  or  coagulable  immediate  principles  constituting  the 
third  class,  compose  the  greatest  part  of  the  body,  the  principles  of  the  first  class 
being  in  much  smaller  proportions;  whilst  those  of  the  second,  except  the  fatty 
principles,  being  formed  by  dis-assimilation  or  waste,  to  be  quickly  thrown  off, 
must  be  regarded  as  merely  accessory  to,  and  not  as  original  components  of  the 
organism. 

The  first  and  third  classes  (including  fat)  then  are  alone  assimilable. 

Op  the  First  Class.  Oxygen  (0)  is  an  immediate  principle  when  it  exists 
in  a  free  state )  it  is  thus  dissolved  in  the  blood,  and  acts  as  a  vital  stimulus  —  its 
combination  with  the  tissues  and  elements  producing  heat. 

Eydroyen  (H)  exists  free  in  the  stomach  and  large  intestine,  though  none  has 
as  yet  been  found  in  the  blood. 

Nitrogen  (N)  is  found  dissolved  in  the  blood. 

Carbonic  Acid  (Coj)  resulting  from  the  combination  of  oxygen  with  the  carbon 
of  the  tissues,  etc.,  is  found  dissolved  in  all  the  fluids.  It  is  removed  princi- 
pally by  the  lungs. 

Water  (Protoxide  of  Hydrogen,  HO)  is  one  of  the  most  important  imme- 
diate principles,  forming  as  it  does  a  part  of  every  tissue  or  fluid  in  the  organ <- 
ism;  and  is  essential  to  their  existence;  nearly  every  tissue  is  more  than  half 
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water.  It  exists  in  a  solid,  demi-solid,  liquid,  and  gaseous  state.  Thus  in 
muscle  it  is  in  such  chemical  combination  with  the  tissue  that  it  is  solid ;  in 
other  substances  not  being  in  sufficient  quantity  to  effect  solution,  it  is  rendered 
demi-solid ;  in  fluids  it  is  fluid ;  in  the  halitus  of  the  lungs  it  is  gaseous.  It  is 
taken  into  the  body  in  food  and  drink,  and  is  also  supposed  to  be  formed  in  the 
system.  Without  its  presence  in  tl^e  body,  chemical  and  vital  acts  would  be 
impossible. 

The  Salts  are  found  in  every  tissue  and  fluid,  dissolved  in  their  water,  and 
thus  serve  as  solvents  for  certain  other  immediate  principles;  and  some  of  them 
by  combining  in  the  state  of  solution  with  certain  organic  immediate  principles 
compose  tissues. 

Common  Salt  (Chloride  of  Sodium,  NaCl)  is  found  in  every  portion  of  the 
body,  both  solid  and  fluid,  except  enamel ;  and  exists  in  greater  quantity  than 
any  other  immediate  principle  of  inorganic  origin.  It  always  freely  exists  in 
fluids  where  cells  are  developing.  Its  existence  in  the  blood  is  necessary  to 
endosmosis  of  dissolved  alimentary  substances  from  the  digestive  tract.  It  is 
necessary  for  the  performance  of  assimilation  and  dis-assimilatbn. 

Chloride  of  Potassium  (KCl.)  i»  always  dissolved  in  water,  like  common  salt, 
and  is  found  in  the  milk,  muscles,  liver,  blood,  etc. 

Carbonate  of  Lime  (CaO,  COf)  is  found  in  all  cases  combined  with  the  phos- 
phates of  lime. 

Carbonate  of  Soda  (NaO,  Co,)  is  found  in  the  blood,  etc.,  and  is  always  dis- 
solved in  water ;  it  is  combined  with  and  dissolves  the  albumen  of  the  blood. 

Sub-phosphate  or  Basic  Phosphate  of  Lime  (8CaO,  3P0,)  is  found  in  the 
bones,  teeth,  nails  and  hair,  in  a  solid  state,  and  in  a  liquid  form  in  the  blood 
and  all  the  other  fluids. 

Of  the  Second  Class. —  The  immediate  principles  of  organic  origin /oq-med 
iinthin  the  body  by  dis-assimilation  or  waste  contain  but  nine  of  the  simple  Q^mi- 
cal  elements,  viz.,  sodium,  potassium,  calcium,  magnesium,  sulphur,  csf^i 
oxygen,  hydrogen,  and  nitrogen,  as  may  be  observed  by  reference  to  the 
These  compounds,  although  so  numerous,  constitute  by  far  the  smallest  part 
the  body ;  about  two-thirds  of  them  are  found  in  the  blood — they  are  also  found 
in  the  urine  and  bile,  by  which  they  are '  for  the  most  part  removed  from  the 
system. 

It  is  not  necessary  for  our  purpose  to  enter  into  a  detailed  description  of  these 
immediate  principles,  or  do  more  than  state  that  it  is  not  so  certain  that  all  the 
fatty  principles  (which  are  non-nitrogenized)  included  in  this  category  are  the 
results  of ''waste"  or  dis-assimilation ;  in  a  normal  condition  they  all  exist  in 
the  body  in  a  fluid  state,  either  inclosed  in  cells  forming  adipose  tissue,  in 
chemical  combination  with  other  elements,  or  as  oil-globules,  without  any  envelop, 
existing  in  nearly  every  tissue.  Most  of  these  fatty  principles  are  taken  into  the 
body  already  formed  in  the  food,  and  may  also  be,  to  some  extent,  formed  in  the 
body ;  thus  cholesterin  is  probably  a  result  of  "  waste  "  of  the  liver  itself.  The 
uses  of  the  fetty  principles  are  manifold — they  serve  to  nourish  the  tissues  which 
contain  fat,  and  to  be  consumed  by  uniting  with  oxygen,  and  thus  maintain 
vital  heat.  The  presence  of  fat  seems  to  be  indispensable  to  the  original  devel- 
opment of  the  tissues,  for  the  nuclei  of  all  primary  cells  contain  fat-granules. 

Of  the  Third  Class  of  immediate  principles,  which. constitute  the  greater 
part  of  the  body,  all  are  composed  of  the  four  elements,  carbon,  hydrogen,  oxy- 
gen and  nitrogen,  and  are  called  nitrogenized  compounds;  they  are  prone  to 
rapid  decomposition.  The  two  first  divisions  form  the  albuminous  compounds, 
which  are  found,  as  is  shown  in  the«table,  either  in  a  liquid  or  in  a  solid  or  demi- 
solid  condition ;  water,  however,  being  an  essential  part  of  their  chemical  con- 
Btitution,  since,  if  they  are  completely  dessicated,  their  vital  properties  are  com- 
pletely lost. 
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Albumen^  fibrin  and  casein  have  been  called  protein  compounds;  since  tbey 
may  be  supposed  to  be  formed  by  the.  combination  of  small  proportions  of  either 
sulphur  or  phosphorus,  or  both,  with  a  compound  radical,  called  protein  (rtpotiva^ 
I  am  first)  by  Mulder.  Protein,  however,  does  not  exist  in  nature,  and  is  only 
obtained  by  the  destructive  decomposition  of  the  substances  which  it  is  supposed 
to  aid  in  forming.  The  formula  of  Mulder  for  protein  is,  Ca6H25N40io+2HO, 
which  represents,  according  to  him,  perfectly  non-sulphurous  protein. 

Albumen  (Pr,o+PS2)  is  found  in  the  serum  of  the  blood,  chyle,  and  lymph ; 
like  all  other  of  these  organic  immediate  principles,  its  chemical  composition  is 
not  definite.  Sulphur  and  phosphorus  are  always  found  aiding  to  form  it.  It  is 
the  essential  pabulum  of  the  tissues,  for  from  it  they  are  all  developed  and 
nourished.  It  is  itself  probably  formed  from  Albuminosej  which  is  formed  in 
the  alimentary  canal  by  the  digestion  of  albuminous  compounds. 

Fibrin  (Pr,o+PS)  is  found  in  the  blood,  chyle  and  lymph.  It  is  probably  not 
a  simple  substance  as  has  been  supposed,  but  is  formed  from  albumen,  fat,  and 
some  saline  materials.  It  has  the  property  of  spontaneous  coagulability  or  fibril' 
lation,  which  is  readily  witnessed  a  few  minutes  after  venesection ;  and  by  this 
property  exercised  within  the  body  affords  a  matrix  for  new  growth,  but  is  not 
the  only  plastic  element  which  is  called  into  requisition.  Fibrin  may  be  formed 
directly  from  albuminose,  or  from  the  albumen  in  the  blood. 

Casein  (Pr,o+S)is  found  in  the  milk,  both  as  the  investing  membrane  of  the 
milk-globules  and  in  solution ;  its  properties  generally  resemble  albumen. 

Pancreatin  is  found  in  the  pancreatic  juice. 

Ptyalin  is  found  in  the  saliva. 

Mucosin  is  found  in  mucus,  and  varies  according  to  its  source. 

Globulin  constitutes  the  principal  part  of  the  red  corpuscles  of  the  blood,  and 
is  no  doubt  developed  from  albumen  by  their  cell-membranes. 

Cryiiallin  exists  in  the  crystalline  lens,  and  is  similar  to  globulin. 

Musculin  exists  in  the  striated  and  non-striated  muscular  tissue,  and  is  its 
main  constituent ;  it  is  probably  formed  from  albumen ;  that  which  has  been 
called  fibrin  in  the  muscles  is  musculin. 

Ostein  exists  in  bone  and  white-fibrous  tissue;  in  bone  it  is  chemically  com- 
bined with  phosphate  of  lime. 

Cartilagein  is  found  in  cartilage  and  fibro-cartilage. 

Elasticin  is  found  in  yellow-fibrous  tissue. 

Keratin  is  peculiar  to  nails,  hair,  and  epidermis. 

ffcematin,  Biliverdin,  Melanin^  SiTid  Vrrosacin  are  the  coloring  matters  of  the 
blood,  bile,  pigment-cells  and  urine. 


HISTOLOGY. 

This  is  the  description  of  the  simple  structural  elements,  and  the  tissues  which 
are  formed  from  them. 

THE     SIMPLE     STRUCTURAL     ELEMENTS. 

The  simple  structural  elements,  of  which  the  proper  tissues  are  formed,  are  — 

1.  Homogeneous  substance, 

2.  Simple  membrane^ 

3.  Simple  fibre, 

4.  Cells. 

1.  homogeneous  substance^  "homogeneous^  matrix  or  hyaline  substance,  is  a 
structureless  material,  varying  in  density,  found  in  several  tissues,  often  filling 
up  the  spaces  between  fibres  and  cells,  and  sometimes  constituting  a  great  part 
of  their  bulk ;  sometimes  it  is  granular.     It  is  developed  from  albumen,  which 
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has  thereby  assumed  a  higher  stage,  and  with  it  a  low  grade  of  vital  properties.    It 
is  used  to  coDDect  other  structural  elements,  and  is  found  in  bone  and  cartilage. 

2.  Simple  membrane  is  a  thin  structureless  layer  of  coagulated  albumen, 
occasionally  being  granular ;  it  is  not  traversed  by  either  vessels  or  nerves,  but 
receives  its  nourishment  from  neighboring  capillaries ;  it  forms  limitary  mem- 
brane and  the  walls  of  every  variety  of  cell. 

3.  Simple  fibre  consists  of  threads  of  coagulated  fibrin,  and  it  is  supposed  a 
rete  or  net  thus  formed  furnishes  a  matrix  for  the  development  of  tissues,  and  the 
nidus  for  repair  of  solutions  of  continuity,  being  absorbed  after  the  higher  struc- 
tural elements  are  developed. 

4.  CeUi,  The  cell  is  the  most  important  of  the  simple  structural  elements ; 
for  from  cells  almost  all  the  tissues  proper  are  formed  —  the  three  just  described 
structural  elements  being  inferior  in  grade,  and  of  course  not  derived  from  them. 
Vegetable  tissues  are  likewise  formed  from  cells. 


Fio.  1. 


Fio.  2. 
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NUCLCATRD     CKLLS     rROM     A     BULB0U8 

boot;  magnified 290 diameters.  (Schwann.) 


Plah  REPRBSRirriiro  the  roRMAnoir, 

FROM    BLASTEMA,  OF  A  5C.LEDS,  and  of  n 

cell  on  the  nucleus,  according  to  Schlei. 
den's  view. 


Fio.  3. 


A  cell  is  a  vesicle,  which  may  be  from  y^^  to  ^^j^^  of  an  inch  in  diameter, 
formed  from  a  plasma,  blastema,  or  cytoblastema,  which  is  the  liquor  sanguinis  : 
a  granule  fifst  appears  in  the  clear  plasma,  and 
is  called  the  nucleus  or  cytoblast  (xvfo(,  cell, 
dxaffffw,  to  produce),  this  increases  in  size  and 
becomes  vesicular,  and  there  is  then  perceived 
in  its  interior  other  granules,  one  of  which 
being  larger  than  the  others  is  called  the  nucleo- 
lus; from  the  nucleus  is  developed  the  cell- 
wan,  and  the  space  between  the  nucleus  and 
the  cell-wall  is  filled  with  a  fluid  containing 
granules,  which  constitute  the  cell-contents. 

The  cell-wall  is  simple  membrane,  formed  from 
albumen,  and  possessing  great  endosmotio  proper- 
ties. The  contained  fluid  varies  in  composition 
according  to  the  character  of  the  cell,  that  is,  it 
differs  in  epithelial,  epidermic,  or  fat  cells,  etc. ; 
the  granules  contained,  which  are  very  numer- 
ous or  may  be  altogether  absent,  may  be  fat-    i  and  2.  The  typical  spherical  form. 

globules  devoid  of  investment,  or  pigment-gran-     The  rest  as  changed  by  pressure. 

ules,  etc.     The  nucleus  is  generally  attached  to 

some  part  of  the  wall  of  the  cell,  and  contains  a  fluid,  and,  as  stated,  the  nucleolus^ 
supposed  to  be  formed  of  fat  with  an  albuminous  envelop,  and  which  may  itself 
become  vesicular;  sometimes  several  nucleoli  are  found  in  one  nucleus. 

Cells  are  thveloped  in  several  ways : 

Ist.  Directly  from  the  plasma  (by  virtue  of  the  vital  force  communicated  by 
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Cells  showing  the  cex.l-mrm- 
brane,  the  cohtained  granules, 
the  nucleus,  and  the  nucleolui>- 
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its  contact  with  living  tlBsnee),  in  the  maatier  already  described,  which  is  called 
fret  ceU-devdopmcnt. 

2dly.  In  the  interior  of  other  oella,  which  ia  the  tadogenva*  method.  By 
this  method  the  nucleus  of  the  primary  cell,  after  enlarging,  aod  becoming  pos- 
sessed of  two  aacleoli,  becomes  constricted  in  the  middle,  aod  finally  dtvides 
into  two  distinct  portions,  each  of  which  becomes  the  ducIods  of  a  new  celL 

Fia.  4. 


eHiDn  or  oell« -.  -  . 

The  original  cell  may  now  burst,  and  set  free  tbe  seoondaiy  cells,  or  enlarge 
until  several  generations  hare  been  formed  in  the  same  manner  within  it;  the 
nucleoli  becoming  the  nuclei  of  the  new  cells,  and  developing  new  nucleoli 
within  themselves. 

3dly.  Cells  may  multiply  by  dxeition.     Here  the  original  cell  elongates,  and 
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pnning  to  divide;  c,  ttas  Hme  iboiriDg  oomplite  diTiiion  of  th<  nucleui;  D,  the 
■ith  the  bftlTeg  of  Ihe  nualeai  lepknted,  ud  th<  ciTit;  ortbeoell  lubdlTided;  a,  conLi 
joD  of  (ha  lame  pmceii,  nitb  cle(tT>g<  <a  cDnimry  direction,  to  form  a  cluiler  of 
lellc;  r,  o.  H,  produeUon  of  &  longitadiaal  (eriN  of  celli,b;  ooDUDiiitloD  offlle&Tige  \\ 
nmt  di[«eUau. 
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the  nucleus  divides  into  two.    The  cell  then,  after  being  constricted,  divides  into 
two  distinct  nucleated  cells,  and  this  proc^  may  be  continued. 

Different  cells  have  different  functions,  thus  some  are  Formative,  producing 
the  solids  of  the  body,  by  absorbing  from  the  surrounding  blastema  their  pabu- 
lum, which  they  alter  by  a  vital  process. 

Others  are  Secreting,  and  may  receive  their  pabulum  without  alteiing  it,  or 
but  slightly,  where  they  are  intended  simply  to  separate  formed  materials  from 
the  blood,  or  they  may  produce  substances  in  their  interior  from  the  pabulum 
furnished,  as  in  the  bUe-cells. 


FiQ.  6. 


A  peculiar  structural  element,  called  the  Cytoid  corpuscle  (xvto^,  ci5o(,  cell 
resembling),  is  found  in  some  of  the  fluids  of  the  body, 
viz.,  in  the  lymph,  chyle,  blood,  etc.,  and  has  been  called 
the  lymph-,  chyle-,  and  colorless  blood-corpuscle,  etc. ; 
from  this  element  the  red  blood-corpuscle  is  formed,  pro- 
bably by  being  converted  into  a  non-nucleated  cell  by 
alteration  and  solidification  of  the  cell-contents,  and 
change  of  color,  and  the  assumption  of  a  bi-concave  dis- 
coid form ;  the  colorless  blood-corpuscles  originating  by 
free  cell-formation  in  the  lymph  and  chyle,  and  perhaps 
in  the  liquor  sanguinis  itself.  These  cytoid  corpuscles 
also  exist  in  mucus,  pus,  and  exudations.  In  exudations 
they  form  the  basis  of  new  tissues,  but  in  mucus  and  pus 
never  arrive  at  a  higher  organization. 
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BLOOD. 


Cytoid  corpuscles  of 
1.  Natural  ap- 
pearance.       2     and    3. 
Changed  by  dilote  aoetio 
acid. 


Dbyblopmb!It  or  tbb  rbd  frov  thr  colorless  corpuscles  of  thb  blood,  a.  Cj- 
toid  corpuscle.  B.  Same,  being  conyerted  into  a  red  corpuscle,  c.  Cytoid  .corpuscle  with 
it«  membrane  raised  by  the  action  of  water,  d.  Same,  baring  lost  most  of  its  granules. 
b.  Same,  acquiring  color ;  a  single  grannie  remaining  like  a  nucleus,  f.  Perfect  red  cor- 
puscle. 


THE    TISSUES. 

The  tissues  are  formed  from  the  simple  structural  or  histological  elements, 
and  of  these  the  cells  are  of  chief  importance.  In  some  tissues  the  cellular 
structure  is  retained  as  a  permanent  characteristic,  as  in  the  adipose ;  whilst  in 
others  the  cells  are  converted  into  other  forms,  as  in  the  striped  muscular  tissue. 
The  following  table,  from  Todd  and  Bowman,  will  present  a  general  view  of  the 
various  tissues  which  enter  into  the  construction  of  the  organs  of  which  the  body 
is  composed. 
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Tabular  View  of  the  Tissues  of  the  Human  Bodjt/, 


1.  Simple  membrane,  homogeneous,  or  nearly  so, 

employed  alone,  or  in  the  formation  of  com- 
pound membranes. 

2.  Filamentous  tissues,  the  elements  of  which 

are  real  or  apparent  filaments. 

8.  Compound  membranes,  composed  of  simple 
membrane,  and  a  layer  of  cells,  of  various 
forms  (epithelium  or  epidermis),  or  of  areo- 
lar tissue  and  epithelium. 

4.  Tissues  which  retain  the  primitive  cellular 
structure  as  their  permanent  character. 

6.  Sclerous  or  hard  tissue. 

6.  Compound  tissues. 

a.  Composed  of  tubes  of  homogeneous  mem- 
brane, containing  a  peculiar  substance. 

b.  Composed  of  white  fibrous  tissues  and 
cartilage. 


Examples. — Posterior  layer  of  the 
Cornea. — Capsule  of  the  lens. — 
Sarcolemma  of  muscle,  &c. 

White  and  yellow  fibrous  tissues. — 
Areolar  tissue. 

Mucous  membrane. —  Skin. —  True 
or  secreting  glands. — Serous  and 
synovial  membranes. 

Adipose    tissue. —  Cartilage. —  Gray 

nervous  matter. 
Bone. — Teeth. 

Muscle.  — N  er  ve. 

Fibro-cartilage. 


Simple  membrane  has  been  before  described,  but  is  here  referred  to  ae  form- 
ing part  of  the  tissues. 

The  Filamentous  tissues  are  employed  to  connect  different  parts,  and  for  asso- 
ciating the  elements  of  other  tissues :  thus,  the  ligaments  which  bind  together 

the  bones  forming  joints,  and  the  areolar  or  proper  con- 
FiQ.  8.  nectiye  tissue,  composed  of  yellow  and  white  fibrous 

tissues,  which   surrounds   the   fibres  of  muscles  and 
nerves,  etc.,  are  filamentous  tissues. 

The  Compmmd  membranes  are  formed  of  the  simple 
membrane  lying  upon  vessels,  nerves  and  areolar  tissue, 
and  covered  by  epithelium.  The  skin  and  mucous 
membrane,  and  glands  which  open  upon  their  surfaces, 
are  formed  in  this  manner,  as  are  also  the  serous  and 
synovial  membranes. 

The  tissues  which  retain  their  Primitive  cellular 
form,  are  very  dissimilar  as  regards  their  vital  endow- 
ments, as  also  in  the  relative  cohesion  of  their  cells. 
In  adipose  tissue  the  intervals  between  the  cells  con- 
taining the  fat  are  filled  with  areolar  tissue  and  capilla- 
ries; in  the  gray  nervous  matter,  capillaries  and  nerve 
tubes  exist  between  the  cells ;  and  in  cartilage  there  is 
a  firm  intercellular  substance. 

The  Sclerous  tissue  (^xxt^po^,  hard)  owes  its  hardness 
to  tke  amount  of  inorganic  matter  combined  with  its 
animal  matter,  as  in  bone  and  teeth. 

The  Compound  tissues  are  those,  the  elementary 
parts  of  which  are  made  up  of  two  distinct  tissues.  In 
the  muscular  fibre,  a  tube  composed  of  simple  mem- 
brane incloses  the  sarcous  element  in  which  the  vital 
properties  of  the  tissue  reside.  In  nerves  similar  tubes 
contain  the  neurine.  Fibro-cartilage  is  also  properly  a  compound  tissue,  being 
formed  of  cartilage  and  white  fibrous  tissue. 

The  transformation  of  cells  into  tissues  is  effected  in  several  ways.  At  the 
earliest  period  of  embryonic  life  textures  are  as  yet  unformed,  but  the  embrj'o 
consists  of  primordial  cells,  from  which  others  are  developed  by  the  endogenous 
method,  or  from  the  intercellular  granular  blastema.  In  these  cells  changes 
take  place  for  the  production  of  the  elementary  parts  of 'the  tissues. 

1.  Cells  may  lose  their  fluid  contents ;  and  their  walls  collapsing  until  they 
come  in  contact  and  adhere,  they  form  simple,  membranous  and  transparent 


First  stages  of  thb 
devklopmbnt  of  striated 
MUSCULAR  FIBRE.  1.  Ar- 
rangement of  the  primitive 
cells  in  a  linear  series,  after 
Schwann.  2.  The  cells 
united:  the  nuclei  sepa- 
rated and  some  broken  up, 
longitudinal  series  becom- 
ing apparent  —  from  a  foe- 
tal calf  three  inches  long. 
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Fio.  9. 


Epithbual  plates  of  the  oral  cavity,    a.  Large,     h.  Middle-sized,    c.  Same,  with  two 

nuclei. — Magnified  350  diameters.  (KSUiker.) 

discs,  as  in  some  kinds  of  epitheliam,  epidermis,  etc.  Some  physiologists  sup- 
pose that  simple  homogeneous  membrane  is  formed  by  the  flattening  of  cells 
and  the  fusion  of  their  walls. 

2.  In  the  tissucswhich  are  composed  Fio.  10. 
of  tabes  of  homogeneous  membrane, 
containing  a  peculiar  substance,  as 
muscle  and  nerve,  neighboring  cells 
adhere  by  their  ends,  and  the  par- 
titions between  them  being  removed 
their  cavities  communicate,  and  thus 
a  tube  or  sheath  is  formed,  contain- 
ing the  proper  muscular  or  nervous 
substance.  Capillary  bloodvessels 
are  formed  in  the  same  manner. 
Curious  forms  are  produced  by  modi- 
fications of  the  same  method,  as  in 
pigment-cells. 

3.  Solid  deposits  may  be  formed 
within  the  cell,  obliterating  its  cavity. 

4.  The  intercellular  substance  may  become  thickened,  and  solid  deposit,  or  a 
new  arrangement  of  particles,  occur.  Cartilage  is  a  good  example  of  the  last 
two  methods. 


PlOMBHT-CBLLS   FROM   THE   TAIL   OF  A  TADPOLE, 

magnified  about  two  hundred  and  twentj-five  dia- 
meters.    (Schwann.) 


Fig.  11. 


Fig.  12. 


Fig.  18. 


FiQ.  14. 


Dbvelopmbitt  OF  CABTiLAOE.  Cartilage  of  the  branchial  ray  of 
ft  fish  {CgpriuHt  erythrophthalmnt)  in  different  stages  of  advance- 
ment; magnified  460  diameters.     (Schwann.) 


Cross   section  of 

LIGNEOUS  CELLS  Cun- 

tnining  stratified  de- 
posit. 


A  similar  method  is  seen  in  the  deposits  in  the  interior  of  vegetable  cells. 
A  curious  modification  of  development  occurs  in  the  feathers  of  birds,  wher« 
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Cells  prom  the  cortex 
of  a  orowimo  feather, 
showing  their  division  into 
fibres. 


a  nucleated  cell  elongates,  andt)ecomes  filled  with  fibres,  the  cell- wall  is  rubbed 

off,  and  the  fibres  are  exposed.  In  fact  the  nucleated 
cell  is  the  agent  of  most  of  the  organic  processes,  both 
in  animals  and  yegetables,  from  their  earlier  stages  to 
their  full  development,  in  the  formation  of  their  tissues, 
and  the  production  of  their  secretions. 

Properties  of  the  Tissues, 

The  fully-developed  tissues  are  possessed  of  proper- 
ties which  differ  among  themselves.  These  are  physi- 
cal and  vital. 

Physical  properties. — These  are  the  results  of  the 
peculiar  arrangement  of  their  component  particles,  and 
their  chemical  constitution,  and  can  be  perceived  both 
in  dead  and  living  textures. 

Elasticity  is  the  property  by  which  a  tissue  returns 
to  its  original  condition  after  being  stretched  or  com- 
pressed.   The  ligamenta  flava  and  the  middle  coat  of 
arteries  exhibit  this  property  in  a  remarkable  degree. 

Extensibi/ity.  This  property  allows  a  tissue  to  be  stretched,  but  in  the  healthy 
state  only  after  a  long-continued  effort. 

Porosity  is  a  property  possessed  by  the  various  tissues,  and  seems  to  play  a 
most  important  part  in  the  maintenance  of  the  functions  of  life.  It  admits  of  the 
transudation  of  the  solids  by  the  fluids,  and  this  process  was  called  by  Dutro- 
chet,  who  first  described  it,  Endosmose  and  Exosmose,  All  the  tissues  contain 
water,  some  of  them  more  than  four-fifths  their  weight;  to  this  is  due  their 
pliancy  and  other  physical  properties,  besides  which  it  allows  nutritious  mate- 
rials  to  be  conveyed  into,  and  the  products  of  dis-assimilation  out  of,  their  sub- 
stance. 

A  tissue  saturated  with  water,  and  placed  in  contact  with  another  tissue  or 
fluid  having  a  greater  affinity  for  water  than  it  has,  will  part  with  its  superabun- 
dance, and  if  not  supplied  from  behind  will  even  part  with  a  portion  of  that  whicli 
is  essential  to  its  natural  condition.  If,  however,  it  is  supplied  from  the  other 
side,  it  will  continue  to  supply  the  imbibing  fluid,  and  receive  more  from  behind. 
Thus  a  current  will  be  established  from  the  water  on  one  side  of  the  tissue  to 
the  fluid  having  a  high  affinity  for  it  on  the  other  f  Endosmose).  But  this  is  not 
all,  for  the  fluid,  in  turn,  transudes  the  tissue  to  mix  with  the  water  on  the  other 
side,  and  thus  a  counter-current  (Exosmose^  is  set  up  in  an  opposite  direction, 
which  is,  however,  slower  than  the  first,  and  this  will  continue  until  the  two* 
liquids  are  equally  saturated  by  each  other. 

That  this  process  is  purely  physical  is  proved  by  the  fact  that  it  will  take 
place  through  porous  inorganic  bodies,  as  well  as  through  organic  membranes. 
It  is  supposed  to  be  employed  in  the  processes  of  secretion  and  absorption. 

Vital  properties, — The  most  prominent  vital  property  possessed  by  the  tissues 
is  the  power  of  assimilation,  or  of  appropriating  to  themselves  such  of  the 
organizable  substances  presented  to  them  as  may  suit  their  purposes.  This 
power  is  supposed  to  be  partly  due  to  chemical  affinity,  and  partly  to  vital  affi- 
nity. It  is  most  probable,  however,  that  future  researches  will  prove  that  the 
power  of  assimilating  is  subject  to  the  ordinary  chemical  laws,  but  under  modi- 
fying circumstances,  which  can  only  exist  in  a  living  body  or  tissue. 

To  this  may  be  abided  the  power  of  reproducing,  in  its  appropriate  place,  a 
new  portion  of  a  tissue,  when  injured  or  destroyed. 

Another  property  which  is  essentially  vital  is  contractility  —  a  phenomenon 
which  is  made  manifest  by  the  visible  shrinking  or  contraction  of  a  living  tissue 
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when  irritated,  either  by  mechanical  or  chemical  stimuli.     This  property  is 
characteristic  of  muscle,  and  probably  exists  in  no  other  animal  texture. 

A  third  vital  property  is  sensibility y  which,  however,  requires  that  the  tissues 
shall  be  united  so  as  to  form  a  continuous  line  from  the  part  manifesting  it  to 
the  brain.  This  property  is  enjoyed  in  very  different  degrees  by  the  different 
tissues,  and  constitutes  an  important  distinction  between  them,  depending  upon 
the  presence  and  number  of  nerve-fibres  mixed  with  the  tissue. 

The  tissues,  the  manner  of  whose  formation,  and  properties  we  have  just 
described,  are  variously  combined  to  constitute  the  organs  of  the  body,  all  of 
which  differ  in  their  structure  and  use,  but  are  co\nbined  for  a  double  purpose, 
viz. :  1.  The  preservation  of  the  individual ;  and  2.  The  continuance  of  the 
species. 

To  effect  those  objects  the  organs  are  arranged  in  groups,  each  of  which  has 
a  definite  purpose  or  /unction  to  fulfil.  Each  group  of  organs  is  called  an 
apparatus. 

The  general  distribution  of  organs  is  shown  in  the  following  table : 


A.  For  the  Preservation  of  the  Individual. 


1.  Apparatus  of  Relation. 


A  A       r    f  Oreans  of  Sense, 

a.  Apparatus  of    \  ^^ 

Sensation,      |  g^j^  ^^ ^  gpj^^,  ^^^ 


Active  Organs. 


'  Muscles     . 
h.  Apparatus  of    J  Bones,  ") 

Motion,  "  Articulations,  [-Passive 

(^Aponeuroses,  ) 


u 


2.  Apparatus  of  Nutrition, 


h.  Apparatus  of 
Circulation, 


a.  Apparatus  of 
Digestion, 


'  Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 

Alimentary  canaU  ^     ,,.,,.        f  ^^^num, 
•^  '  I  Small  intestine,  <  Jejunum, 

( Ileum. 

(  CsBcum, 

Large  intestine,  •<  Colon, 

(^  Rectum. 

^  Salivary  Glands, 

Liver, 

Spleen, 

^Pancreas,  etc. 


V 


Annexed  organs, 


f  Heart, 
Arteries, 
Veins, 

^  Lymphatics. 


c  Apparatus  of    |  ^^^^  {  Voice. 
Resp.nit.on,   l^ang,. 
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'  Kidneys, 
d.  Urinary  Apparatus,  .  BMdS, 

[  Urethra. 

B.  For  the  Continuance  of  the  Species. 

Apparatus  of  Generation, 

In  the  Male, 

Testicles  —  vasa  deferentia, 

VesiculsB  seminales  —  ejaculatory  ducts^ 

Prostate  gland. 

Penis. 

In  the  Female, 
Ovaries, 
Fallopian  tubes. 
Uterus, 
Vagina, 
Mammary  glands. 

The  succeeding  pages  are  descriptive  of  the  various  organs,  an  outline  of  who6#> 
classification  we  have  just  presented. 
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CHAPTER    II. 

OSTEOLOGY. 

The  bones  are  the  organs  of  support  of  the  animal  frame ;  they  give  firmness 
and  strength  to  the  entire  fabric,  afford  points  of  connection  to  the  numerous 
muscles,  and  bestow  individual  character  on  the  body.  In  the  limbs  they  are 
hollow  cylinders,  admirably  calculated,  by  their  conformation  and  structure,  to 
resist  violence  and  support  weight.  In  the  trunk  and  head,  they  are  flattened 
and  arched,  to  protect  cavities  and  provide  an  extensive  surface  for  attachment. 
In  some  situations  they  present  projections  of  variable  length,  which  serve  as 
levers;  and  in  others  are  grooved  into  smooth  surfaces,  which  act  as  pulleys  for 
the  passage  of  tendons.  Moreover,  besides  supplying  strength  and  solidity,  they 
are  equally  adapted,  by  their  numerous  divisions  and  mutual  apposition,  to  fulfil 
every  movement  which  may  tend  to  the  preservation  of  the  creature,  or  be  con- 
ducive to  his  welfare. 

According  ta  the  latest  analysis  by  Bcrzelius,  bone  is  composed  of  about  one- 
third  of  animal  substance,  which  is  almost  completely  reducible  to  gelatine  by 
boiling,  and  two-thirds  of  earthy  and  alkaline  salts.  The  special  constituents  of 
bone  are  present  in  the  following  proportions :  — 

■ 

•         Cartilage 3217  parts. 

Bloodvessels       1*18 

Phosphate  of  lime 51*04 

Carbonate  of  lime 11*30 

Fluateoflime 2*00 

Phosphate  of  magnesia 1*16 

Soda,  chloride  of  sodium 1*20 

100*00 

[That  bony  tissue  is  composed  essentially  of  two  distinct  elements,  oii^^organic 
and  the  other  inorganicj  can  be  readily  shown,  on  the  one  hand,  by  catenation, 
when  the  whole  of  the  organic  matter  is  destroyed,  emitting  the  odor  of  burned 
horn  during  the  process,  the  residuary  inorganic  matter,  which  is  light  and 
porous,  preserving  the  shape  and  size  of  the  original  bone,  and  being  exceedingly 
friable,  crumbles  on  the  slightest  pressure :  whilst,  on  the  other  hand,  if  the 
bone  be  treated  with  dilute  hydrochloric  acid,  the  saline  components  are  removed, 
and  the  remaining  organic  mass,  which  also  preserves  the  original  size  and  form 
of  the  bone,  is  tou^h  and  flexible,  and  much  diminished  in  weight.] 

Bones  are  divisible  into  three  classes  :  —  Long,  flat,  and  irregular. 

The  Long  bones  are  found  principally  in  the  limbs,  and  consist  of  a  shaft  and 
two  extremities.  The  shaft  is  cylindrical  or  prismoid  in  form,  dense  and  hard 
in  tetture,  and  hollowed  in  the  interior  into  a  medullary  canal.  The  extremities 
are  broad  and  expanded,  to  articulate  with  adjoining  bones ;  and,  in  internal 
structure,  are  cellular  or  cancellous.  Upon  the  exterior  of  the  bone  are  processes 
and  rough  surfaces  for  the  attachment  of  muscles,  and  foramina  for  the  transmis- 
sion of  vessels  and  nerves.  The  character  of  long  bones  is,  therefore,  their  general 
type  of  structure  and  their  divisibility  into  a  central  portion  and  extremities,  and 
not  80  much  their  length;  for  there  are  certain  long  bones,  as  the  second  pha- 
langes of  the  toes,  which  are  less  than  a  quarter  of  an  inch  in  length,  and  which, 
in  some  instances,  exceed  in  breadth  their  longitudinal  axis.  The  long  bones 
are,  the  clavicle,  humerus,  radius  and  ulna,  femur,  tibia  and  fibula,  metacarpal 
bones,  metatarsal,  phalanges,  and  ribs. 

Fiat  bones  are  composed  of  two  layers  of  dense  bone  with  an  intermediate  cel- 
lular atmctnre,  and  are  divisible  into  surfaces,  borders,  angles,  and  processes. 
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They  are  adapted  to  incloae  cavities ;  have  procesaeB  apon  their  anrfoce  for  the 
attachment  of  muscles;  and  are  perforatod  by  foramina,  for  the  passage  of  dd- 
trienC  TesaeU  to  their  cells,  and  for  the  transmiBsioD  of  vessels  and  nerrea.  They 
articulate  trith  long  bones  bj  means  of  smooth  surfaces  plated  with  cartilage,  and 
with  each  other,  either  by  fibro-csrtilBginoDs  tissue,  as  at  the  symphysis  pubis, 
or  by  Butnre,  as  in  the  boaes  of  the  skull.  The  two  condensed  layers  of  the  bones 
of  the  aknll  are  named  tables ;  and  the  intermediate  cellular  stmcture,  diplde. 
The  flat  bones  are  the  occipital,  parietal,  frontal,  dsbsI,  lachrymal,  vomer,  ster- 
Dum,  scapulte,  and  oesa  innominata. 

The  Irregular  bones  include  all  that  remain  after  the  long  and  the  flat  bones 
have  been  selected.  They  are  essentially  irregular  in  their  form,  in  some  parts 
flat,  in  others  short  and  thick ;  and  are  constructed  on  the  same  general  prind- 

fle  as  other  bones:  tbej  have  an  esterior  dense,  and  an  interior  more  or  letseel- 
ular.  The  bones  of  this  class  are  the  temporal,  sphenoid,  ethmoid,  snperior 
maxillary,  inferior  maxillary,  palate,  inferior  turbinated,  hyoid,  vertebne,  sacrum, 
coccyx,  carpal,  tarsal,  and  sesamoid  bones,  the  latter  inclndiog  the  patellae. 

[The  symmetry  or  want  of  symmetry  of  bones  ia  also  a  basis  for  the  determi- 
nation of  their  figure.  Thus,  some  bones  being  divisible  into  two  halves,  exactly 
resembling  eaoh  other,  are  called  ti/mmetrical  or  uygoe  bones,  and  as  these 
always  occupy  the  mesial  line,  they  are  also  denominsted  median ;  whilst  the 
remainder,  which  cannot  be  divided  into  two  similar  parts,  are  called  (u^me- 
trical,  and  as  they  always  occur  in  pairs,  and  are  situated  on  opposite  sides  of  the 
mesial  line,  they  are  also  denominated  corresponding  or  lateral  bones.] 

Structure  of  Bone. — Bona  is  a  dense,  compact,  aod  homogeneous  subntanee 
(basis  substance)  filled  with  minute  cells  [lacunee]  (corpuscles  of  Furkinje), 
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which  are  tottered  nninerouBl^  through  its  slnicltire.  Tbe  hagu-mhilanee  of 
bnne  is  aabfibroas  and  obscurely  lamellated,  the  lamellte  being  concetitrio  in  ioog, 
aod  pimtlel  in  flat  hones :  it  is  traversed  in  all  directions,  but  especially  id  the 
loDgitudioal  axis,  by  branching  and  inosculating  canals  (Haversian'  canals), 
which  give  passage  to  veasols  and  nerves,  and  in  certain  situations  the  tamellie 
separate  from  each  other,  and  leave  between  them  areolar  spaces  (csnoelli)  of 
various  magnitade.  Tbe  lamellra  have  an  average  diameter  of  ji^gg  of  an  inch, 
and,  besides  constitatiug  tbe  general  structure  of  the  basis  substance,  are  oollected 
concentrically  around  the  Haversian  canals,  and  form  bonndaries  to  those  canals 
of  about  Q^g  of  an  inch  in  thickness.  The  number  of  lamellee  surrounding  each 
Haversian  canal  is  commonly  ten  or  fifteen,  and  the  diameter  of  the  canals  has  a 
raediam  average  of  ,lg  of  an  inch.  Tbe  csnoelli  of  bone,  like  its  compact  sub- 
stance, have  walls  which  are  composed  of  lamellss ;  and,  such  is  the  similarity  in 
Ktmctnre  of  tbe  parts  of  a  bone,  that  the  entire  bone  may  be  compared  to  an 
Haversian  eanal,  of  which  the  medullary  cavity  in  the  magnified  channel;  and  the 
HaversiaD  canals  may  be  likened  to  elongated  and  ramified  cancelli.  The  Haver- 
sian canals  are  amallest  near  tbe  surface  of  a  bone,  and  largest  near  its  centre, 
where  they  gradually  merge  into  cancelli ;  by  the  freqnent  c 
their  branches  they  form  a  coarse  network  in  tbe  basis  substance. 

[Fio.  18, 
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The  corptueln  of  Purkinje,  are  thickly  disseminated  through  the  basis-sab- 
■Unce;  tbcy  are  irregular  in  size  and  form,  give  off  numerons  minute  branching 
tnbnli  [ctnaliculi],  which  radiate  from  all  parts  of  their  circumference,  and,  in 
the  dried  state  ofthe  bone,  contain  merely  the  remains  of  membranous  cells  and 
tome  calcareous  salts.*  In  tbe  living  bone,  the  corpuscles  and  tbeir  tuhuli  are 
probably  filled  with  a  nutritive  fluid  holding  calcareous  salts  in  solution.  The 
form  of  the  oells  is  oval  or  TOtind,  and  more  or  less  flattened ;  their  long  diameter 

'  [AftoT  their  disooTarcr,  CloptiD  Haver*,  an  EiiBlish  physician  and  writer  of  the  17th 
centnry.] 

■  Hflller  and  Henis  coneaivcd  thnt  tha  hnna  cell:'  itnd  tubali  were  (1i?  principitt  saat  of 
the  calearaoiu  matter.     Hence  tlir;  were  culled  taldgerout  calls  and  tubuli. 
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eorresponda  with  the  long  axis  of  the  bone,  and  their  tubuli  croRs  the  direction 
of  the  lamellae,  and  coDBtitut«  a  delicate  network  in  the  basis-sabstaDce  bj  cum- 
niuDicating  with  each  other  and  with  the  tubuli  of  neighboriDg  cells.  The  tubuli 
of  the  cells  nearest  the  Haversian  canals  terminato  on  the  internal  surface  of 


poret.    Tha  graDuUr  upect  of  Che  tiitn«.  bnth  on  the  r  nnl  t  un 

■enled.     MjiKniBed  1200  diametgn.    Draon  from  a,  preparBtion  of  the  UDcelti  of  tli«  Femur 

mi.de  b;  Mr.  Tumet.] 

those  paesBgea,  The  siie  of  the  cells  varies  in  extreme  measurement  from  j^'^^ 
to  gfjjj  of  an  inch  in  long  diamelor,  an  ordinnrj  average  bein^;  To'oili  '''^  breadth 
of  the  oval  cells  is  about  one-half  or  one-third  their  length,  and  their  thickness 
one-half  their  breadth.  The;  are  siinated  between  the  lamellse,  to  which  cir- 
a  they  owe  their  compressed  form. 

In  the  fresh  state,  bones  are  invested  b;  a  dense  fibrous  mem- 
!0.  brane,  the  perioslevm,  which  covers  every  part  of  their  surface 

with  the  exception  of  the  articular  extremities,  the  latter  bcin^ 
coated  by  a  thin  layer  of  cartilage.  The  periostenm  of  the  bones 
of  the  skull  is  termed  pericrani'ian  ;  and  the  analogous  mem- 
brane of  external  cartilages,  ^ricAoni/rium.  Lining  the  interior 
of  the  medullary  canal  of  long  bones,  the  Haversian  canals,  the 
cancelli,  and  the  cancelli  of  the  fiat  and  irregular  bones,  is  the 
metfullary  membrane,  which  acts  as  an  internal  periosteum.  It 
is  through  the  medium  of  the  vessels  ramifying  in  these  mem- 
branes that  the  changes  required  by  nntrition  occur  in  bones, 
and  the  secretion  of  medulla  into  their  interior  is  efiectcd.  The 
njcdullary  canal.  Haversian  canals  and  cancelli  of  long  bones, 
and  the  cancelli  of  other  bones,  are  filled  with  a  yellowish,  oily 
substance,  the  medulla,  which  is  contained  in  a  loo^e,  cellular 
tissue  formed  by  the  medullary  membrane. 

Development  of  Bone. — ^To  explain  the  development  of  bone, 
it  is  necessary  to  inform  the  student  that  all  organized  bodies, 
whether  belonging  to  the  vegetable  or  animal  kingdom,  are  deve- 
loped primordially  from  minute  vesicles.  These  vesicles,  or,  as 
they  are  properly  termed,  ce//g,  are  composed  of  a  thin  mem- 
brane, containing  a  fluid  or  granular  matter,  and  a  small  ruunded 
),  the  iiiKleus,  around  which  the  cell  wos  originally  formed. 
uieru).]  Moreover,  the  nucleus  generally  contains  one  or  more  small 

ronnd  granules,  the  «ueleolui,  or  nucleoli.  From  cells  having 
this  structure  all  the  tissues  of  the  body  are  elaborated ;  the  ovum  itself  origi- 
nally  presented  this  simple  form,  and  the  embryo  at  an  early  period  is  wholly 
composed  of  such  nucleated  cells.     In  their  relation  to  each  other,  cells  may  be 
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isolated  and  indepeodent,  as  is  exemplified  in  tbe  corpuscles  of  the  blood,  chyle, 
and  Ijmph )  secondly,  they  may  cohere  by  their  surfaces  and  borders,  as  in  the 
epidermis  and  epithelium ;  thirdly,  they  may  be  connected  by  an  intermediate 
substance,  which  is  then  termed  intercellular j  as  in  cartilage  and  bone ;  and, 
fourthly,  they  may  unite  with  each  other  in  rows,  and  upon  the  removal,  by 
liquefaction,  of  their  adherent  surfaces,  be  converted  into  hollow  tubuli.  In  the 
latter  mode  capillary  vessels  are  formed,  as  also  are  the  tubuli  of  nerves.  One 
of  the  properties  of  cells  may  also  be  adverted  to  in  this  place ;  it  is  that  of 
reproducing  similar  cells  in  their  interior.  In  this  case,  the  nucleoli  become  the 
nuclei  of  the  secondary  cells,  and,  as  the  latter  increase  in  size,  the  membrane 
of  the  primary  or  parent  cell  is  lost. 

Bone,  in  its  earliest  stage,  is  composed  of  an  assemblage  of  these  minute  cells, 
which  are  soft  and  transparent,  and  are  disposed  within  the  embryo  in  the  site  of 
the  future  skeleton.  From  the  resemblance  which  the  soft  bone-tissue  bears  to 
jelly,  this  has  been  termed  the  gelatxnovn  stage  of  osteo-genesis.  As  development 
advances,  the  cells,  heretofore  loosely  connected  together,  become  separated  by 
the  interposition  of  a  transparent  intercellular  substance,  which,  at  first  fluid, 
gradually  becomes  hard  and  condensed.  The  carttlaginow  stage  of  osteo-genesis 
is  now  established,  and  cartilage  is  shown  to  consist  of  a  transparent  basis-sub- 
stance, having  minute  cells  disseminated  through  it  at  pretty  equal  distances. 
Coincident  with  the  formation  of  cartilage  is  the  development  of  vascular  canals 
in  its  substance,  the  canals  being  formed  by  the  union  of  the  cells  in  rows,  and 
the  subsequent  liquefaction 

of  their  adhering  surfaces.  Fig.  21. 

The  change  which  next  en-  ^ 

sues  is  the  concentration  of  ^  (^       ^      ^ 

the  vascular  canals  towards  */a  'iw  '^   D  r»i^. 

some  one  point;  for  exam-  ^*i*.^*.^*.  &     '^'^'^5^  "ti*  V      ■i 

pie,  the  centre  of  thr  shaft        9  ^«  &     •  &  ^  ^    '^'-^  "^    ^-  P    '^^/? 

in  a  long,  or  the  mid-point      *    ^  «  *  *'^  ^  >  ^'  *<^  tj^'\*  ^     r'^-t'^ 

of  a  flat  bone,  and  here  the         \  ^.^^^  ^^  \.l  ^  e$>  4  i^  f^Pf  > 

punctum   ossification isy   or  ^^'^  \  '^*^^^  ^   *  **  a^i^' r?-^  '  . 

centre  of  ossification,  is  esta-  *  **        "^  t)   '  ,      '^^ 

blished.     What  determines  ^*'' 

the  vascular  concentration       „ 
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now  alluded  to,  is  a  question  „.g„ified  155  u^es,  and  drawn  with  the  camera  lucida.     A.  A 

not  easily  solved,  but  that  portionof  cartilage  the  furthest  removed  from  the  seat  of  oisi- 

it    takes    place    is    certain,  Scation,  showing  simple  nocleMted  cells,  having  an  ordinary 

and   tbe  vascular   punctum  sise  of  ^q^^q  of  an  inch.  long  diameter,     b.  The  same  carti- 

is    the   most  easily  demon-  lagcyoearer  the  seat  of  ossification ;  each  simple  cell  has  pro- 

Btrable  of  all  the  phenomena  duced  two,  a  little  larger  than  the  cells  in  figure  A. 

of  ossification. 

During  the  formation  of  the  punctum  ossificationis,  changes  begin  to  be 
apparent  in  the  cartilage  cells.  Originally  they  are  simple  nucleated  cells 
(sDOTJ  *^  ^Atj  ^^  *"  ^°^^  ^"  diameter),  having  a  rounded  form.  As  growth 
proceeds,  they  become  elongated,  and  it  is  then  perceived  that  each  cell  contains 
two  and  often  three  nucleoli,  around  which  smaller  cells  are  in  progress  of  forma- 
tion. If  we  examine  them  nearer  the  punctum  ossificationis,  we  find  that  the 
youog  or  secondary  cells  have  each  attained  the  sise  of  the  parent  cell  (jm^-Q  of 
an  inch),  the  membrane  of  the  parent  cell  has  disappeared,  and  the  young  cells 
are  separated  to  a  short  distance  by  freshly  •efl'used  intercellular  substance. 
Nearer  still  to  the  punctum  ossificationis  a  more  remarkable  change  has  ensued, 
tbe  energy  of  cellule  reproduction  has  augmented  with  proximity  to  the  ossifying 
point,  and  each  cell,  in  place  of  producing  two,  gives  birth  to  four,  five,  or  six 
young  cells,  which  rapidly  destroy  the  parent  membrane  and  attain  a  greater 
vise  (jf^ji^  of  an  inch)  than  the  parent  cell,  each  cell  being,  as  in  the  previous 
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caK,  separated  to  a  slight  ezteat  from  its  aeigbbor  by  iDlercellDlsr  snbsUnee. 

By  ODC  other  repetition  of  tho  Eaine  process,  each  cell  prodociog  four,  five,  or  riz 
yoang  cells,  a  oloster  is  formed, 
Fia.  22.  containing  from  thirty  to  fifty 

cells.  These  clusters  lie  in 
immediate  relation  irit.h  the 
punctom  ossificfttionis ;  they 
are  oval  la  figure  (about  ^Iji 
of  an  inch  in  length  by  Jf^g 
in  breadth),  and  elongalea  in 
the  direction  of  the  long  axia 
of  the  bone.  The  cells  com- 
posing; the  cluster  lie  trans- 
versely vith  re^rard  to  its  axis. 
Id  the  first  instance  they  aro 
closely  oompreased,  but  by 
degrees  are  parted  by  a  thin 
layer  of  intercellular  substance, 
and  each  cl aster  is  aeparated 
.tercel  In  lar 
in  cartilage  prpparatory  to  the 


snbstanoe.     Such  are  the  changes  which  ( 
formation  of  bone. 

Fio.  28. 


'•~^ii%^ 


:  tbe  eliutan  of  mIIi  ar«  arranged 
Id  coluinni ;  tb«  in[Fri»11uUr  ipuea  betwaen  ths  dolumna  b«ins  ^g  of  an  inch  in  bttadlb. 
To  the  rigbt  at  tbc  figure  otaeoni  fibr«i  are  scan  aacupjlae  the  iDlcraellular  tpaaca,  at  flnC 
bounding  the  eluiten  UlerslI}-,  then  tplitting  thcai  longttudinnllj,  snd  encircling  aacb  aepn. 
rata  call.  Tha  grORtct  opacilj  of  tho  right-h.-ind  border  is  duo  to  a  thraefuld  canae,  nanielj, 
inor»»  of  D»eoui  flbree,  opacltj  of  the  contenla  of  the  calif,  snd  maICi plication  of  oil- 
globolea.  In  tbe  lower  part  of  tbe  figure  Boms  attempt  hw  teen  inada  to  ahov  (be  taitare 
of  tbe  aelle. 

Ossification  is  aocoiuplished  by  the  formation  of  very  fine  and  delicate  fibres 
within  the  intercellular  substance  :  this  process  commences  at  the  punctum  oau- 
Goationis,  and  extends  from  that  point  through  every  part  of  the  bone,  in  a  longi- 
tudinal direction  in  long,  sod  in  a  radiated  direction  in  flat  bones.  Starting  from 
tbe  pnnotnm  cesificattonia,  (he  fibres  embrace  each  cluster  of  cells,  and  then  send 
branches  between  the  individual  cells  of  each  group.  In  this  manner  the  net- 
work, characteristic  of  bone,  is  formed,  while  the  cells  by  their  conjunction  oon- 
stitnte  the  permanent  areola)  and  Haversian  canals.  With  a  high  msgnifying 
power,  the  delicate' ossific  fibres  here  alluded  to  are  seen  themselves  to  be  com- 
posed of  minute  cells  having  un  elliptical  form  and  central  nuclei.  These  cells 
attract  into  their  interior  tbe  calcareous  salts  of  the  blood,  and  tbcir  nuclei 
become  developed,  as  I  believe,  into  the  future  corpuscles  of  Purkinje.  It  is 
possible  ftlso.that  aome  of  tbe  cartilage  cells  become  corpuscles  of  Purkinje  in  the 
fully  diBwloped  bone. 
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[Fig.  24. 


Daring  the  progress  of  the  phenomena  above  described,  the  contents  of  the 
cells  undergo  certain  changes.  At  first,  they  are  transparent,  then  they  become 
granular,  and  still  later  opaque,  from  the  presence  of  amorphous  matter  mingled 
with  nuclei,  nucleoli,  and  the  remains  of  eecondaiy  cells.  In  the  latter  state  the 
cells  contain  an  abundance  of  minute  oil -globules,  which  increase  in  size,  as  the 
ossific  changes  advance,  and  in  the  newly-formed  osseous  areolss,  have  attained 
the  ordinary  size  of  adipose  cells. 

Cartilaginification  is  complete  in  the  human  embryo  at  about 
the  sixth  week ;  and  the  first  point  of  ossification  is  observed 
in  the  chivicle  at  about  the  fifth  week.  Ossification  commences 
at  the  centre,  and  thence  proceeds  towards  the  surface;  in  flat 
bones  the  osseous  tissue  radiatclf  between/ two  membranes  from 
a  central  point  towards  the  periphery,  in  short  bones  from  a 
centre  towards  the  circumference,  and  in  long  bones  from  a 
central  portion,  diaphytisj  towards  a  secondary  centre,  epiphy- 
sisj  situated  at  each  extremity.  Large  processes,  as  the  tro- 
chanters, are  provided  with  a  distinct  centre  of  development, 
which  is  named  apophysis. 

The  growth  of  bone  in  length  takes  place  at  the  extremity 
of  the  diaphysis,  and  in  bulk  by  fresh  deposition  on  the  sur- 
face ;  while  the  medullary  canal  is  formed  and  increased  by 
absorption  from  within. 

The  period  of  ossification  is  different  in  different  bones ;  the 
order  of  succession  may  be  thus  arranged :  — 

During  the  fifth  week,  ossification  commences  in  the  clavi- 
cle, lower  jaw,  and  upper  jaw. 

During  the  sixth  week,  in  the  femur,  humerus,  tibia,  radius, 
and  ulna. 

During  the  seventh  and  eighth  weeks,  in  the  fibula,  frontal, 
occipital,  sphenoid,  ribs,  parietal,  temporal,  nasal,  vomer, 
palate,  vertebras,  first  three  pieces  of  sacrum,  malar,  metacar- 
pus, metatarsus,  third  phalapges  of  the  hands  and  feet,  and 
ilium. 

Daring  the  third  month,  in  the  first  and  second  phalanges    physes.] 
of  the  hands  and  feet,  lachrymal  bone,  and  ischium. 

During  the  fifth  month,  in  the  mastoid  portion  of  the  temporal,  ethmoid,  infe- 
rior turbinated,  sternum,  os  pubis,  and  last  two  pieces  of  sacrum. 

During  the  sixth  month,  in  the  body  and  odontoid  process  of  the  axis,  and  in 
the  OS  calcis. 

Daring  the  seventh  month,  in  the  astragalus. 

Daring  the  tenth  month,  in  the  cuboid  bone  and  os  hyoides. 

During  the  first  year,  in  the  coracoid  process  of  the  scapula ;  first  piece  of  the 
eoeeyx,  inferior  turbinated  bone,  last  piece  of  the  sternum,  anterior  arch  of  the 
atlas,  08  maffnum,  os  unciforme,  and  external  cuneiform  bone. 

During  the  third  year,  in  the  cuneiform  of  the  carpus,  internal  cuneiform  of 
the  tarsus,  and  patella. 

Daring  the  fourth  year,  in  the  middle  cuneiform  and  scaphoid  of  the  tarsus. 

During  the  fifth  year,  in  the  trapezium  and  os  semilunare. 

Daring  the  seventh  year,  in  the  second  piece  of  the  coccyx. 

Daring  the  eighth  year,  in  the  scaphoid  of  the  carpus. 

During  the  ninth  year,  in  the  os  trapesoides. 

During  the  twelflh  year,  in  the  os  pisiforme  and  third  piece  of  the  coccyx. 

During  the  eighteenth  year,  in  the  fourth  piece  of  the  coccyx. 

The  ossicula  auditiis  are  the  only  bones  completely  ossified  at  birth ;  the  ver- 
tebras are  not  completed  until  the  five-and-twentieth  year. 

The  entire  osseous  framework  of  the  body  constitutes  the  skeleton,  which,  in 


A  rouNG  Femur. 
1,  5.  The  cpipby- 
see.  4.  The  dU- 
physifl.     2,  3.  Apo- 
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the  adult  man,  is  composed  of  two  hundred  and  forty-six  distinct  bones.     Tbcy 
may  be  thus  arranged :  — 

Head 8 

Ossicula  auditils 6 

Face 14 

Teeth 32 

Vertebral  column,  including  sacrum  and  coccyx     ....  26 

Os  hyoides,  sternum,  and  ribs 26 

Upper  extremities 64 

Lower  extremities 62 

Sesamoid  bones 8 

"246 

[When  the  bones  which  constitute  the  skeleton,  as  presented  for  study,  are 
connected  with  each  other  by  their  own  ligaments,  it  is  called  a  natural  skeleton; 
when,  however,  they  are  connected  by  wires,  or  other  artificial  media,  it  is  called 
an  artificial  skeleton.'} 

The  siceleton  is  divisible  into:  1.  The  vertebral  column,  or  central  axis. 
2.  The  head  and  face,  or  superior  development  of  the  central  axis.  8.  The 
hyoid  arch.  4.  The  thoracic  arch  and  upper  extremities.  5.  The  pelvic  arch 
and  lower  extremities. 

VERTEBRAL    COLUMN. 

The  vertebral  column  is  the  first  and  only  rudiment  of  internal  skeleton  in  the 
lower  Yertebrata,  and  constitutes  the  type  of  that  great  division  of  the  animal 
kingdom.  It  is  also  the  first  developed  portion  of  the  skeleton  in  man,  and  the 
centre  around  which  all  the  other  parts  are  produced.  In  its  earliest  formation 
it  is  a  simple  cartilaginous  cylinder,  surrounding  and  protecting  the  primitive 
trace  of  the  nervous  system )  but,  as  it  advances  in  growth  and  organization,  it 
becomes  divided  into  distinct  pieces,  which  constitute  vertebrae. 

The  vertebras  admit  of  a  division  into  true  and  false.  The  true  vertebrae  are 
twenty -four  in  number,  and  are  classed,  according  to  the  three  regions  of  the 
trunk  which  they  occupy,  into  cervical,  dorsal,  and  lumbar.  The  false  vertebrae 
consist  of  nine  pieces  united  into  two  bones,  the  sacrum  and  coccyx.  The 
arrangement  of  the  vertebrae  may  be  better  comprehended  by  means  of  the 
accompanying  table :  — 

f   7  Cervical,  r  *;  Q 

True  vertebrae,  24  }  12  Dorsal,  False  vcrtebrsB,  9  \  ?  ^*^"^™' 

(   5  Lumber.  1  ^  ^^^^^ 

Characters  of  a  Vertebra, — A  vertebra  consists  of  a  body,  two  laminae,  a 
spinous  process,  two  transverse  processes,  and  four  articular  processes.  The  body 
is  the  solid  part  of  the  vertebra ;  and,  by  its  articulation  with  adjoining  vertebrae, 
gives  strength  and  support  to  the  trunk.  It  is  flattened  above  and  below,  con- 
vex in  front,  and  slightly  concave  behind.  Its  anterior  surface  is  constricted 
around  the  middle,  and  pierced  by  numerous  small  openings,  which  give  passage 
to  nutritious  vessels.  On  its  posterior  surface  is  a  single  irregular  opening,  or 
several,  for  the  exit  of  the  venae  basis  vertebrae. 

The  laminas  commence  upon  the  sides  of  the  posterior  part  of  the  body  of  the 
vertebra  by  Vko pedicles;  they  then  expand;  and,  arching  backwards,  inclose  a 
foramen^  which  serves  for  the  protection  of  the  spinal  cord.  The  upper  and 
lower  borders  of  the  laminae  are  rough  for  the  attachment  of  the  ligamenta  sub- 
flava.  The  concavities  above  and  below  the  pedicles  are  the  intervertebral 
notches.  The  spinous  process  stands  backwards  from  the  angle  of  union  of  the 
laminae.  It  is  the  succession  of  these  projecting  processes  along  the  middle  line 
of  the  back,  that  has  given  rise  to  the  common  designation  of  the  vertebral 
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column,  the  tpine.  The  use  of  the  spinous  process  is  for  the  attachment  of  mus- 
cles. The  transverse  processes  project,  one  at  each  side,  from  the  laminae  of  the 
vertehra ;  they  also  are  intended  for  the  attachment  of  muscles.  The  articular 
processes,  four  in  number,  stand  upwards  and  downwards  fnim  the  laminae,  to 
articulate  with  the  vertebra  above  and  below. 

Cervical  Vertebrse  — In  a  cervical  vertebra  the  hodt/  is  smaller  than  in  the 
other  regions ;  it  is  thicker  before  than  behind,  broad  from  side  to  side,  concave 
00  the  upper  surface,  and  convex  below ;  so  that,  when  articulated,  the  vertebras 
lock  the  one  into  the  other.  The  lamince  are  narrow  and  long,  and  the  included 
spinal  foramen  large  and  triangular.  The  siiperior  intervertebral  notches  are 
slightly  deeper  than  the  inferior)  the  inferior  being  the  broadest.  The  spinous 
process  is  short  and  bifid  at  the  extremity,  increasing  in  length  from  the  fourth 
to  the  seventh.  The  transverse  processes  are  also  short  and  bifid,  and  deeply 
grooved  along  the  upper  surface  for  the  cervical  nerves.  Piercing  the  base  of 
the  transverse  process  is  the  vertebral  foramen,'  which  gives  passage  to  the  ver- 
tebral artery  and  vein,  and  vertebral  plexus  of  nerves.  The  transverse  processes 
in  this  region  are  formed  by  two  small  developments,  which  proceed,  the  ono 
from  the  side  of  the  body,  the  other  from  the  pedicle  of  the  lamina,  and  unite 
near  their  extremities  to  inclose  the  circular  area  of  the  vertebral  foramen.  The 
anterior  of  these  developments  is  the  rudiment  of  a  cervical  rib ;  the  posterior, 
the  analogue  of  the  transverse  processes  in  the  dorsal  region.  The  extremities 
of  these  developments  are  the  anterior  and  posterior  tubercles  of  the  transverse 
process.  The  articular  processes  are  oblique ;  the  superior  looking  upwards  and 
baokwarda;  the  inferior,  downwards  and  forwards. 


Fig.  25. 


Fio.  26. 


A    CBHTRAL    CERVICAL    VBBTEBRAy     8BBN 

uroB  ITS  DPPBR  BURFACB.  1.  The  body, 
eoneBTe  io  the  middle,  mod  risiog  on  each 
aide  into  a  f  harp  ridge.  2.  The  lamina.  3. 
The  pediele,  rendered  concave  by  the  supe- 
rior iBierrertebral  notch.  4.  The  bifid  spi- 
nova  proceat.  6.  The  bifid  tranaverae  process. 
The  flgnre  ia  placed  in  the  coneaTlty  between 
tfaB  anterior  and  posterior  tnberele,  between 
thB  two  processes  which  correspond  with  the 
mdimentftry  rib  and  the  tme  transTcrse  pro- 
eeas.  6.  The  Tcrtebral  foramen.  7.  The  supe- 
rior artidilar  process,  looking  backwards  and 
■pwarda.    8.  The  inferior  articular  process. 

There  are  three  peculiar  vertebrae  in  the  cervical  region :  —  The  first^  or  atlas ; 
the  seeoiid,  or  axis ;  and  the  seventh,  or  vertebra  prominens. 

The  Atlas  (named  from  supporting  the  bead)  is  a  simple  ring  of  bone,  without 
bodjy  and  composed  of  arches  and  processes.  The  anterior  arch  has  a  tubercle 
OD  its  anterior  surimce,  for  the  attachment  of  the  longus  colli  muscle ;  and  on  its 

'  Sometimet,  as  in  a  vertebra  now  before  me,  a  small  additional  opening  exists  by  the 
aide  of  the  vertebral  foramen,  in  which  case  it  is  traversed  by  a  second  vein. 
4 


Thb  upper  surface  of  tbb  atlas.  1. 
The  anterior  tubercle  projecting  from  the 
anterior  arch.  2.  The  articular  surface  for 
the  odontoid  process  on  the  posterior  surface 
of  the  anterior  arch.  3.  The  posterior  arch, 
with  its  rudimentary  spinous  process.  4.  The 
intervertebral  notch.  5.  The  transverse  pro- 
cess. 6.  The  vertebral  foramen.  7.  Superior 
articular  surface.  8.  Tubercle  for  the  attach- 
ment  of  the  transverse  ligamenL  The  tuber- 
cle referred  to  is  just  above  the  head  of  the 
figure ;  the  convexity  below  it  is  the  margin 
of  the  inferior  articulating  process. 
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posterior  aspect  is  a  smooth  surface,  for  articulation  with  the  odontoid  process  of 
the  axis. 

The  posterior  arch  is  longer  and  more  slender  than  the  anterior,  and  flattened 
from  above  downwards;  at  its  middle  is  a  rudimentary  spinous  process;  and  upon 
its  upper  surface,  near  the  articular  processes,  a  shallow  groove*  at  each  side, 
which  represents  a  superior  intervertebral  notch,  and  supports  the  vertebral 
artery  (just  before  it  perforates  the  dura  mater)  and  the  first  cervical  nerve.  The 
intervertebral  notches  are  peculiar,  from  being  situated  behind  the  articular  pro- 
cesses, instead  of  before  them  as  in  the  other  vertebrae.  The  transverse  processes 
are  remarkably  large  and  long,  and  pierced  by  the  foramen  for  the  vertebral 
artery.  The  articular  processes  are  situated  on  the  most  bulky -and  strongest 
part  of  the  atlas.  The  superior  are  oval  and  concave,  and  look  inwards,  so  as  to 
form  a  kind  of  cup  for  the  condyles  of  the  occipital  bone,  and  are  adapted  to  the 
nodding  movements  of  the  head;  the  inferior  are  circular,  and  nearly  horizontal, 
to  permit  of  the  rotatory  movements.  Upon  the  inner  face  of  the  lateral  maM 
which  supports  thd  articular  processes,  is  a  small  tubercle  at  each  side,  to  which 
the  extremities  of  the  transverse  ligament  are  attached,  a  ligament  which  divides 
the  ring  of  the  atlas  into  two  unequal  segments ;  the  smaller  and  anterior,  for 
receiving  the  odontoid  process  of  the  axis ;  the  larger  and  posterior,  to  give  pas- 
sage to  the  spinal  cord  and  its  membranes. 

The  Axis  (vertebra  dentata)  is  so  named  from  having  a  process,  shaped  like  a 
tooth,  upon  which  the  head  turns  as  on  a  pivot.  The  bodt/  is  of  large  size,  and 
supports  a  strong  process,  the  odontoid,  which  rises  perpendicularly  from  its 

upper  surface.  The  odontoid  process  presents  two 
articulating  surfaces;  one  on  its  anterior  face,  to 
articulate  with  the  anterior  arch  of  the  atlas;  the 
other  on  its  posterior  face,  for  the  transverse  liga- 
ment; the  latter  surface  constricts  the  base  of  the 
process,  which  has  given  rise  to  the  term  neck  ap- 
plied to  this  part.  Upon  each  side  of  its  apex  is 
a  rough  depression,  for  the  attachment  of  the  alar 
ligaments;  and  running  down  from  its  base,  on 
the  anterior  surface  of  the  body  of  the  vertebra,  a 
vertical  ridge,  with  a  depression  at  each  side  fi>r 
the  attachment  of  the  longus  colli  muscle.  The 
lamina  arc  large  and  strong,  and  unite  posteriorly 
to  form  a  long  and  bifid  spinous  process,  which  is 
concave  beneath.  The  transverse  processes  are 
^ .  ^      .    ,  rudimentary,  not  bifid,  and  project  only  so  far  as 

odontoid  proce.8  which  artica  ate.    ^  .^^^^^  ^^^  vertebral  foramen,  which  is  directed 

with  the  anterior  arch  of  the  atlas ;  ji     •     .      i      i.  j»     i     i 

the  fac^t  for  the  transverse  ligament  obliquely  outwards  mstead  of  perpendicularly  as 
is  beneath  No.  2,  where  the  con-  m  the  Other  vertebrsB.  The  superior  art^culatimj 
siriction  called  the  neck  of  the  processes  are  situated  on  the  body  of  the  vertebra, 
odontoid  process  is  seen ;  the  bulk  at  each  side  of  the  odontoid  process.  They  are 
of  the  process  between  2,  3,  would  circular  and  nearly  horizontal,  having  a  slight  in- 
lepresent  its  head.  4.  The  lamina,     dination    Outwards.     The   inferior   artividating 

processes  look  downwards  and  forwards,  as  do  the 
same  processes  in  the  other  cervical  vertebrsd. 
The  superior  intervertebral  notch  is  remarkably 
shallow,  and  lies  behind  the  articular  process  as  in 
the  atlas.  The  lower  surface  of  the  body  is  con- 
vex, and  is  received  into  the  concavity  upon  the  upper  surface  of  the  third 
vertebra. 

The  Vertebra  prominenSy  or  seventh  cervical,  approaches  in  character  the 
upper  dorsal  vertebrae.     It  has  received  its  designation  from  having  a  very  long 

'  This  groove  is  sometimes  converted  into  a  foramen. 


A    LATRRAL   VIKW  OP   THE   AXIS. 

1.  The  body ;  the  figure  is  placed  on 
the  depression  which  gives  attach- 
ment to  the  longus  colli.  2.  The 
odontoid  process.  3.  The  smooth 
facet  on  the  anterior  surface  of  the 


5.  The  spinods  process.  6.  The 
transverse  process,  pierced  ob- 
liquely by  the  vertebral  foramen. 
7.  The  superior  articular  surface. 
S.  The  inferior  articular  process. 
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.cpioons  proce^H,  which  !■  single  snd  termiaftted  by  n  tubercle,  and  farms  a  pro- 
jt'CtioD  00  the  back  part  of  the  neck ;  to  the  extremity  of  this  process  the  liga- 
nientnm  nuchse  is  attaohed.  The  trapsverse  processes  are  but  slightlj  grooved 
along  the  upper  surface,  have  each  a  small  foramen  for  the  traDsmiegion  of  the 
vertebral  vein,  and  present  only  a  rudimentaTy  bifurcation  at  their  extremity. 
Sometimes  the  anterior  tubercle  represents  a  small  but  distinct  rib. 

Dorsal  Verttbrm. — The  ho^s  ^^  '  doreal  vertebra  is  as  long  from  before  back- 
wards as  from  side  to  side,  particularly  in  tho  middle  of  the  dorsal  region;  it  is 
thicker  behind  than  before,  and  marked  on  each  fiidebytwo  half  articulalinK  sur- 
faces for  the  headii  of  two  ribs.  The  pedicle*  are  strong,  and  the  lamina;  broad 
■nd  thick  ;  the  spinal  /oramen  small  and  round,  and  the  inferior  inlerverlebrat 
notch  of  large  size,  the  superior  can  scarcely  be  said  to  exist.  The  tpirtoui  pro- 
ceu  is  long,  prismoid,  directed  very  obliquely  downwards,  and  terminated  by  a 
tubercle.  The  frantvertt  proresttt  are  large  sod  strong,  and  directed  obliquely 
backwards.  Upon  the  anterior  and  superior  aspect  of  their  summits  is  a  small 
facet  for  the  articulation  of  the  tubercle  of  a  rib.  The  articular  proceae*  are 
vertical,  the  superior  facing  directly  backwards,  tbe  inferior  directly  forwards. 

The  peculiar  vertebrse  in  tbe  dorsal  region  are,  the  first,  ninth,  tenth,  eleventh, 
and  twelfth.  The  Jint  dorsal  vertebra  approaobes  very  closely  in  character,  the 
last  cervical.  Tbe  body  is  broad  from  side  to  side,  and  concave  above.  Tbe 
superior  articular  processes  are  oblique,  and  the  spinous  process  horizontal.  It 
has  an  entire  articalar  snrfoce  for  the  [head  of  the]  first  rib,  and  a  half  surface 
for  tbe  Mcood.  The  ninth  dorsal  vertebra  has  only  one  half  articular  surface  at 
each  side.  The  tenth  has  a  single  entire  articular  surface  at  each  side.  The 
tleventk  and  ticelflh  have  each  a  single  entire  articular  sujjaee  at  each  side;  they 
approach  in  character,  the  lumbar  vertebrse  :  their  Irenmrse'processea  are  very 
short,  trifid  at  their  summits,  and  have  no  artioalation  with  tbe  corresponding 
ribs.  The  transverse  processes  of  the  twelfth  dorsal  vertebra  are  rudimentary, 
and  ill  inferior  arlJcnlar  processes  look  outwards. 


LAtaaAt  viiw  or  a  dorsii.  vcrti- 

■u.    1.  Thabod;-    1, 1.  Articular  r>»u 

for  tbe  bead!  of  Tiba.    3.  The  ptdici*.    4. 
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1.  The  bodj.     2.  Th«  pedicle.     3.  The  en- 

Doiu  pTOMU.    T.  Tbe  eitremlly  it  the 

pfrior  lut»rT«rtehr.l  notcb.     4.  The  infe- 
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Ur  iDrbee  tor  tbe  taberele  at  a  rib.    i. 

procesi.    G,  The  trenaTtrie  prnoeii.    T.  Tho 

Litmhar  Vertfhrm. — These  are  the  largest  pieces  of  the  vertebral  column. 
Tbe  hitiiy  is  broad  and  large,  and  thicker  before  than  behind.  The  ptdiclet  very 
ftrong;  tbe  laminK  short,  thick,  and  broad;  the  inferior  interverttlntt  nolche* 
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very  large,  and  tbe  spiaal  /oramta  large  and  oval. 
Tbe  rpintnii  proce$f  U  thick  aad  broad.  Tbe  trant- 
veree  procesaet  (coBtiform  procesBes)  are  Blender, 
poiated,  and  directed  very  aligbtly  backvardB. 
The  Boperior  articular  prrireuei  are  concave,  and 
look  backwards  and  iowarda ;  tbe  inferior  codvcx, 
look  forwards  and  outwards.  Projeoiing  back- 
wards and  upwards  from  tbe  superior  articolar 
process  is  a  nbort  and  flattened  tubercie  or  poile- 
terior  transverse  procem,  and  in  a  BtronKi;  marked 
vertebra  tbere  is  not  tinfreqaeatty  at  tbe  base  of 
this  a  smaller  tubercle  which  has  a  direction 
downwards.  The  last  lumbar  vertebra  dificrs  from 
tbe  rest  in  having  the  body  very  much  bevelled 
posteriorly,  so  as  to  be  thick  in  front  and  thin  be- 
hind, and  tbe  tranBverBc  prooeaaos  thick  and 
large. 

General  Ccmsiderafion*. — Viewed  as  a  whole, 
the  vertebral  column  represents  two  pyramids  ap- 
plied base  to  base,  the  superior  being  formed  by 
all  tbe  vertebra  from  the  second  cervical  to  the 
last  lumbar,  the  inferior  by  the  sacrum  and  coccyx. 
Examined  more  attentively,  it  will  be  seen  to  bo 
composed  of  four  irregular  pyramids,  applied  to 
each  other  by  their  smaller  extremities  and  by 
their  baees.  The  smaller  extremity  of  the  upper- 
most pyramid  is  formed  by  tbe  axis,  or  second 
cervical  verlfibra ;  and  its  base,  by  tbe  first  dorsal. 
The  second  pyramid  is  iuverted ;  having  its  base 
at  the  first  dorsal,  and  the  smaller  end  at  the 
fourth.  The  third  pyramid  commences  at  the 
fourth  dorsal,  and  gradually  enlarges  to  the  fifth 
lumbar.     Tbe  fourth  pyramid  is  formed  by  the 

The  bodies  of  the  vertebrie  ore  broad  in  the 
cervical  region ;  narrowed  almost  to  an  angle  in 
the  middle  of  the  dorsal,  and  again  broad  in  the 
lumbar  region.  The  archet  are  broad  and  imbri- 
cated in  the  cervical  and  dorsal  regions,  tbe  infe- 
rior border  of  each  overlapping  the  superior  of  the 
next;  in  the  lumbar  region  an  ioterval  is  loft  be- 
tween them.  A  considerable  interval  exists  be- 
tween the  cranium  and  atlas,  and  anotber  between 
the  last  lumbar  vertebra  and  sacrum. 

The  ipltious  processes  are  horizontal  in  the  cer- 
vical, and  become  gradually  oblique  in  tbe  upper 
part  of  the  dorsal  region.     In  the  middle  of  the 
HAL    dorsal  region  they  are  nearly  vertical,  and  imbri- 
RRs-  oated,  and  towards  its  lower  partasunmo  thedirec* 
At-    tion  of  the  lumbar  spines,  which  sre  quite  bori- 
zontal.  The  iraneverit  proceues  developed  in  their 
most  rudimentary  form  in  the  axis,  gradually  in- 
crease in  length  to  the  first  dorsal  Tertebra.     In 
the  dorsal  region  they   project  obliquely  back- 
wards, and  diminish  suddenly  in  length  in  the 
eleventh  and  twelfth  vertehne,  where  they  an 
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very  small.     In  the  lumbar  regioo  they  increase  in  length  to  the  middle  verte- 
bra, and  again  subside  to  the  last. 

The  transverse  processes  consist  essentially  of  two  parts,  the  anterior  of  which 
in  the  dorsal  region  is  the  rib,  while  the  posterior  retains  the  name  of  transverse 
process.  In  the  cervical  region  these  two  elements  are  quite  apparent,  both  by 
their  different  points  of  attachment  to  the  vertebra,  and  by  the  vertebral  foramen 
which  divides  them  at  their  base.  In  the  lumbar  region  the  so-called  transverse 
processes  are  in  reality  lumbar  ribs,  while  the  transverse  processes  will  be  found 
behind  them  in  a  rudimentary  state,  developed  like  the  true  transverse  processes 
in  the  cervical  region,  from  the  superior  articular  processes.  When  the  anterior 
and  posterior  transverse  processes  are  examined  in  relation  with  each  other,  they 
will  be  observed  to  converge ;  if  they  were  prolonged  they  would  unite  as  in  the 
cervical  region  and  inclose  a  foramen,  or  they  would  rest  in  contact  as  in  the  dor- 
sal region,  or  become  consolidated  as  in  the  formation  of  the  sacrum.  Moreover, 
the  posterior  transverse  processes  are  directed  upwards,  and  if  they  were  pro- 
longed, they  would  come  into  contact  with  a  small  tubercle  which  is  found  at  the 
base  of  the  posterior  transverse  process  (in  strongly  marked  vertebrse)  in  the  ver- 
tebra above.  This  junction  would  form  a  posterior  intervertebral  foramen,  as 
actually  occurs  in  the  sacrum.  In  brief,  the  lumbar  vertcbrse  exhibit  those  tran- 
sitional changes  which  are  calculated,  by  an  easy  gradation,  to  convert  separate 
vertebrae  into  a  solid  bone.  The  transverse  processes  of  the  eleventh  and  twelfth 
dorsal  vertebrae  are  interesting  in  a  transcendental  point  of  view,  as  exhibiting  a 
tendency,  which  exists  obscurely  in  all  the  rest,  to  trifurcate.  Now,  supposing 
these  three  branches  to  be  lengthened  in  order  to  fulfil  their  purposes,  the  ante- 
rior would  constitute  the  articulation  or  union  with  a  rib,  while  the  superior  and 
inferior  would  join  similar  branches  in  the  vertebra  above  and  below,  and  form  a 
posterior  intervertebral  foramen. 

The  intervertebral  foramina  formed  by  the  juxtappsition  of  the  intervertebral 
notches  are  smallest  in  the  cervical  region,  and  gradually  increase  to  the  last 
lumbar.  On  either  side  of  the  spinous  processes,  and  extending  the  whole  length 
of  the  column,  is  the  vertebral  (froovcy  which  is  shallow  and  broad  in  the  cervical, 
and  deeper  and  narrower  in  the  dorsal  and  lumbar  regions.  It  lodges  the  prin- 
cipal muscles  of  the  back. 

Viewed  from  the  side,  the  vertebral  column  presents  several  curves,  the  prin- 
cipal of  which  is  situated  in  the  dorsal  region,  the  concavity  looking  forwards. 
Id  the  cervical  and  lumbar  regions  the  column  is  convex  in  front;  and  in  the 
pelvis  an  anterior  concave  curve  is  formed  by  the  sacrum  and  coccyx.  Besides 
the  antero-posterior  curves,  a  slight  lateral  curve  exists  in  the  dorsal  region, 
having  its  convexity  towards  the  right  side. 

Development, — The  vertebras  are  developed  by  three  primary  and  five  secondary 
centres  or  epiphyses.  The  primary  centres  are,  one  for  each  lamella,  and  one  for 
the  body ;  the  epiphyses,  one  for  the  apex  of  the  spinous  process,  one  for  that  of 
each  transverse  process,  one  for  the  upper  and  one  for  the  under  surface  of  the 
body.  Exceptions  to  this  mode  of  development  are  met  with  in  the  atlas,  axis, 
vertebra  promineus,  and  lumbar  vertebrae.  The  atlas  has  four  centres :  one  for 
each  lateral  mass,  one  (sometimes  two)  for  the  anterior  arch,  and  one  for  the 
centre  of  the  posterior  arch.  The  axis  has  five :  one  (sometimes  two)  for  the 
body,  two  for  the  odontoid  process,  appearing  side  by  side  in  it«  base,  and  one 
for  each  lamella.  The  vertebra  promineus  has  two  additional  centres  for  tho 
anterior  or  costal  segments  of  the  transverse  processes,  and  the  lumbar  vertebi  a. 
two  for  the  posterior  segments  of  the  transverse  processes. 

The  primary  centres  of  the  vertebras  make  their  appearance  during  the  seventh 
or  eighth  week  of  embryonic  existence,  the  lamella  being  somewhat  in  advance 
of  the  body.  From  the  lamellae  are  produced  the  spinous,  transverse,  and  artioulut 
processes,  and  the  sides  of  the  body ;  they  unite,  to  complete  the  arch,  one  year 
after  birth,  and  with  the  body  during  the  fifth  year.  The  epiphyses  for  the  extrf"- 
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mities  of  the  spinous  and  transverse  processes  make  their  appearance  at  fifteen 
or  sixteen,  and  become  united  between  twenty  and  twenty-five.  The  epiphyses 
of  the  body  are  somewhat  later  in  appearance^  and  are  consolidated  between  the 
periods  of  twenty  five  and  thirty  years  of  age. 

[FiQ.  82. 


[Fig.  81. 


DbYELOPMBNT  of  YBRTEBRiE. 

A.  The  three  principal  pieces  of  tho 
vertebrae  are  seen  to  be  distinct. 

B.  The  lateral  pieces  have  joined 
behind.  The  spinous  and  transverse 
processes  remain  oartilagplnoos  at  their 
ends.  The  arch  is  still  separable  from 
the  middle  anterior  piece,  and  the  carti- 
lage haying  been  remoyed  from  the 
body,  the  surface  of  this  is  rounded, 
rough,  and  fissured. 

1,  2.  The  lateral  pieces.  3:  The  an- 
terior part  for  the  body.  ♦  Line  of  sepa- 
ration between  the  lateral  pieces  and 
the  anterior.] 


Dbyblopmbnt  of  ybhtebral  bpipbysbb. 
c.  Dorsal  vertebra.   The  epiphyses  of  the  pro- 
cesses are  drawn  slightly  away  from  the  rest  of 
the  bone. 

D.  The  arch  and  processes  of  a  lumbar  verte- 
bra, with  the  epiphyses.  These  are  somewhat 
elongated,  but  are  apparently  reduced  in  the 
drawing  by  being  viewed  from  above. 

E.  A  front  view  of  the  body  of  a  vertebra,  to 
exhibit  the  thin  epiphyses  which  belong  to  its 
upper  and  lower  surfaces. 

4,  5.  The  ends  of  the  transverse  processes. 
6.  Spinous  process.  7, 8.  The  two  epiphyses  of 
the  body ;  the  flat  surface  of  one  is  seen  in  figure 
c;  the  edges  of  both  are  marked  in  figure  b. 
9,  10.  Epiphyses  of  the  articular  tubercles  of 
a  lumbar  vertebra.] 


The  ossific  centres,  for  the  lateral  masses,  of  the  atlasy  appear  at  the  same 
time  as  those  of  the  other  vertebrae ;  they  unite  posteriorly  at  the  end  of  the 
second  year,  by  the  intervention  of  the  centre  for  the  posterior  areh.  The  one 
or  two  centres  of  the  anterior  arch  appear  daring  the  first  year,  and  become  con- 
solidated with  the  lateral  pieces  during  the  fifth  or  sixth  year.  The  axis  deve- 
lops  its  lateral  pieces  at  the  same  time  as  the  other  vertebrae :  they  join  poste- 
riorly soon  after  birth,  and  with  the  body  during  the  fourth  or  fifth  year.  The 
centres  for  the  body  and  odontoid  process  appear  during  the  sixth  month,  and 
are  consolidated  during  the  third  year.  The  body  of  the  axis  is  more  largely 
developed  at  birth  than  that  of  the  other  vertebrae.  The  costal  segments  of  the 
vertebra  prominens  appear  during  the  second  month,  and  become  united  to  the 
body  at  the  fifth  or  sixth  year ;  they  sometimes  remain  permanently  sepatate, 
and  constitute  cervical  ribs.  The  transverse  process  of  the  first  lumbar  vertebra 
has  sometimes  a  distinct  centre,  which  may  remain  permanently  separate,  in  that 
case  forming  a  lumbar  rib. 

The  ossification  of  the  arehes  of  the  vertebrae  commences  from  above,  and  pro- 
ceeds gradually  downwards;  hence  arrest  of  development  gives  rise  to  spina 
bifida,  generally  in  the  loins.  Ossification  of  the  bodies,  on  the  contrary,  com- 
mences at  the  centre,  and  proceeds  from  that  point  towards  the  extremities  of  the 
column ;  hence  imperfection  of  the  bodies  occurs  either  in  the  upper  or  lower 
vertebrae. 

Attachment  of  Muscles. — To  the  atlas  are  attached  nine  pairs  of  muscles ;  the  lon- 
gus  colli,  rectus  anticus  minor,  rectus  lateralis,  rectus  posticus  minor,  obliquus  supe- 
rior and  inferior,  spleuius  colli,  levator  anguli  scapulae,  and  first  intertransversales. 
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To  the  axit  are  attached  devpn  pair*,  vii. :  longua  colli,  inlertmnaverealee,  ob- 
liqnns  ioferior,  rectus  poeticiu  major,  intArepinalea,  fiemi-spioalia  colli,  multifidus 
spinse,  levator  anguli  aoapatse,  apleniiis  colli,  trsDaveTBalis  cervicis,  and  soalenua 

To  the  remaining  vertehrx  collectively,  thirty-one  pure  and  one  single  rooBcle, 
Tit. :  poeteriorli/,  trapezius,  IstisstmuB  dorsi,  levator  anguli  scapolie,  rbomboideua 
minor  and  major,  serratus  posticus  superior  and  inferior,  splenius,  sacro-lum balls, 
loogisrimns  dorsi,  spinalis  dorei,  cervioalis  ascendeoa,  trsnsversaliB  cervicis,  tra- 
cbeTo-roastoideas,  compleins,  semispinaliB  dorsi  and  colli,  multiGdus  spinee,  int«r- 
apinalcB,  intertransvei'sales,  levatores  costarum  :  anteriorly,  rectus  anticns  major, 
loDgna  colli,  Bcalenos  antictu,  medioa,  and  posticus,  paous  magnus,  psoas  parvus, 
qoadratus  lumbonim,  diaphragm,  obliquus  iDtemus  and  tranaveraalis. 

The  Sacbdh  is  a  triangular  bone,  situated  at  the  lower  extremity  of  the  ver- 
tebral column,  and  formed  by  the  consolidation  of  fi.ve  false  vertebree.  It  is 
divisible  into  an  anterior  and  a  posterior  sufaoe,  two  lateral  and  a  superior  bor- 
der, and  an  inferior  extremity. 

The  anterior  surface  is  concave,  and  marked  by  four  transverse  lines,  which 
indicate  its  original  constitution  of  Gve  separate  pieces.  At  the  extremities  of 
these  lines,  on  each  side,  sre  the  four  BDt«rior  saaral  foramina,  i^hicb  diminish  in 
aiie  from  above  downwards,  and  transmit  the  anterior  sacral  nerves.  The  projec- 
tioo  of  the  saperior  piece  is  the  sacro-vertcbral  angle  or  promonlory. 

Fio.  88. 


l>-.x 


1,1,1,1.  TberoDrnidltiieDtu7rpinaaipri>- 
euisj.  Z,  !.  TheiBCral  nnal.  3,8,3,3,3. 
BudimeDtirj'  articuUr  proceggca.  Tbe  low- 
egtof  tbeis  pmcesiei,  with  ttae  corrttpoad- 
ins  procegg  of  tbt  oppogiW  lida,  t.  tn  tha 
gmcrd  eornna.  i,  5,  i,  i.  Tha  foor  poitcrior 
gaonil  rommina.  6,  (t,  6, 6,  S.  FoitsriDr  tnna- 
T«na  tobercUg.  T.  Tho  iiirinitu  lorfUa. 
3.  Sbirpodj;*  far  tbs  attachmeat  of  tha  h- 
cTo-iKhialio  ligamenti.  9.  SnrTrua  for  u- 
licolatisn  irilh  tbe  boij  of  tba  lul  Inmbu' 
Tcrtcbn.  10,  ID.  AnicalatlnB  faccti  of 
tbe  artinilar  proeaggn.  11.  Ap«i  of  tba 
wcniru  by  wbicb  it  artlealalei  with  tba 
cacc7i.  12.  RoDgfa  lurfaca  for  tha  attacb- 
coceji.  ment  of  tbe  pogteriot  tBCro-iliBc  ligBmcnta. 

The  potten'or  tur/ciee  is  narrower  than  the  anterior,  and  convex.  Ou  the 
middle  line  is  a  rough  crest  formed  by  the  rudiments  of  four  spinous  processes, 
tbe  fifth  Kmaining  aodevelnped,  and  exposing  the  lower  termination  of  th«  nenti 


rritritCB.  1,1,1. 1.  TraniTenelineiniark- 
iug  tba  original  eonititatiaii  of  tbe  bone  at 
fuu' piacai.  1,1,  S,  1.  Anltriunacnl  fora- 
niiiu.  3.  PromoDtorjaf  Iheusruio.  4.  Ear- 
ahaped  inrfaca  to  arlicalata  witb  tbe  iliam. 
i.  The  abarp  edge  to  wbicb  tba  gaero-iachi- 
aiie  ligamenu  ara  attached,  t.  TbaTcrte- 
bral  u-Iicular  nrtacc.  7.  Tbe  broad  trian- 
aDrfnoa   vbicb    gopporti    the   pioai 


aide.  0.  Inferior 
■aoram.  10.  One 
11.  Tbe  notob 
■  fonunan  bj  tbe 
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canal.  Immediately  external  to  and  parallel  with  the  median  crest,  is  a  range 
of  five  small  tuhercles  which  represent  the  articular  processes  of  the  true  verte- 
brae ;  beyond  these  is  a  shallow  groove  in  which  the  four  posterior  sacral  fora- 
mina open,  and  further  outwards,  a  range  of  five  tubercles  corresponding  with  the 
posterior  transverse  processes  of  the  lumbar  vertebrse.  The  lowest  pair  of  articular 
tubercles  bound  on  each  side  the  termination  of  the  sacral  canal,  and  send  each 
a  process  downwards  to  articulate  with  the  coccyx.  The  two  descending  pro- 
cesses are  the  sacral  cornua.  The  posterior  sacral  foramina  are  smaller  than 
the  anterior,  and  transmit  the  posterior  sacral  nerves.  Of  the  posterior  trans- 
verse tubercles  the  /irst  corresponds  with  the  angle  of  the  superior  border  of  the 
bone ;  the  second  is  small,  and  enters  into  the  formation  of  the  saoro-iliac  articu- 
lation ;  the  third  is  large,  and  gives  attachment  to  the  oblique  sacro-iliac  liga- 
ment; the/ourth  nud  JiftJ^  are  smaller,  and  serve  for  the  attachment  of  the  sacro- 
ischiatic  ligaments. 

The  lateral  border  of  the  sacrum  presents  superiorly  a  broad  and  ear-shaped 
(auricular)  surface  to  articulate  with  the  ilium ;  and  inferiorly  a  sharp  edge,  to 
which  the  greater  and  lesser  sacro-ischiatic  ligaments  are  attached. 

On  the  superior  border,  in  the  middle  line,  is  an  oval  articular  surface,  corre- 
sponding with  the  under  part  of  the  body  of  the  last  lumbar  vertebra;  and  on 
each  side  a  broad  triangular  surface,  which  supports  the  lumbo-sacral  nerve  and 
psoas  magnus  muscle.  Immediately  behind  the  vertebral  articular  surface  is  the 
triangular  entrance  of  the  sacral  canal ;  and,  on  each  side  of  this  opening,  an 
articular  process,  which  looks  backwards  and  inwards,  like  the  superior  articular 
processes  of  the  lumbar  vertebrse.  In  front  of  each  articular  process  b  an  inter- 
vertebral notch. 

The  inferior  extremity  of  the  bone  presents  a  small  oval  surface  which  articu- 
lates Vith  the  coccyx ;  and  on  each  side  a  notch,  which,  with  a  corresponding 
notch  in  the  upper  border  of  the  coccyx,  forms  the  foramen  for  the  transmission 
of  the  fifth  sacral  nerve. 

The  sacrum  presents  some  variety  in  respect  of  curvature,  and  of  the  number 
of  pieces  which  enter  into  its  structure.  The  curve  is  often  very  slight,  and 
situated  only  near  the  lower  part  of  the  bone ;  while  in  other  subjects  it  is  con- 
siderable, and  occurs  at  the  middle  of  the  sacrum.  The  sexual  differences  in  the 
sacrum  relate  to  its  greater  breadth,  and  the  greater  angle  which  it  forms  with 
the  rest  of  the  vertebral  column  in  the  female,  rather  than  to  any  peculiarity  in 
shape.  It  is  sometimes  composed  of  six  pieces,  more  rarely  of  lour,  and,  occa- 
sionally, the  first  and  second  pieces  remain  permanently  separate. 

Development,  —  By  twenty-one  points  of  ossification ;  five  for  each  of  the  first 
three  pieces,  viz.,  one  for  the  body,  one  for  each  lateral  portion,  and  one  for  each 
lamina ;  and  three  for  each  of  the  last  two,  namely,  one  for  the  body  and  one  for 
each  lateral  portion.  In  the  progress  of  growth,  and  after  puberty,  fourteen  epi- 
physal  centres  are  added,  namely,  two  for  the  surfaces  of  each  body,  one  for  each 
auricular  surface,  and  one  for  the  thin  edge  of  each  lateral  border.  Ossification 
begins  in  the  bodies  of  the  sacral  pieces  somewhat  later  than  in  those  of  the  true 
vertebrse ;  the  first  three  appearing  during  the  eighth  and  ninth  week,  and  the 
last  two  at  about  the  middle  of  intra-uterine  existence.  Ossification  of  the 
lamellse  takes  place  during  the  interval  between  the  sixth  and  ninth  month. 
The  epiphyses  for  the  upper  and  under  surface  of  the  bodies  are  developed  during 
the. interval  between  the  fifteenth  and  eighteenth  year;  and  for  the  auricular 
and  marginal  piece,  after  twenty.  The  two  lower  vertebral  pieces,  although  the 
last  to  appear,  are  the  first  to  be  completed  (between  the  fourth  and  fifth  year), 
and  unite  by  their  bodies.  The  union  of  the  bodies  takes  place  from  below 
upwards,  and  finishes,  between  the  twenty>fifth  and  thirtieth  year,  with  the  first 
two  pieces. 

Articulation. ~^Vf\ih  four  hones',  the  last  lumbar  vertebra,  ossa  innominnta, 
and  cuocyx. 
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Attachment  of  Muscles,  —  To  seven  pairs ;  in  fronts  pyriformis ;  on  the  side, 
coccjseus;  aDd  behind,  glateus  mazinius,  latissimos  dorsi,  longissimus  dorsi, 
sacro-TumbaliSy  and  multifidas  spinse. 

The  Coccyx  (xoxxvi,  cuckoo,  resembling  a  cuckoo's  beak)  is  composed  of  fovt 
small  pieces,  which  form  the   caudal  termination  of  the 
Yertcbral  column.     The  superior  piece  is  broad,  and  ex-  Fio.  86. 

pands  laterally  into  two  transverse  processes;  it  is  sur- 
mounted by  an  oval  articular  surface  and  two  comua,  the 
former  to  articulate  with  the  apex  of  the  sacrum,  the  latter 
with  the  sacral  cornua.  The  lateral  wings  sometimes  be- 
come connected  with  the  sacrum,  and  convert  the  notches 
for  the  fifth  pair  of  sacral  nerves  into  foramina.  The  re- 
maining three  pieces  diminiiih  in  size  from  above  down- 
wards. 

Development, — By  /our  centres,  one  for  each  piece. 
Ossification  commences  in  the  first  piece  soon  afler  birth ;  Front  view  op  thr 
in  the  second,  between  five  and  ten  years ;  in  the  third,  coccyx.  1, 2, 3, 4.  The 
between  ten  and  fifteen ;  and  in  the  fourth,  between  fifteen  four  pieces  of  the  bone. 
and  twenty.  The  pieces  unite  at  an  earlier  period  than  5, 5.  The  transverse  pro- 
the  bodies  of  the  sacrum,  the  first  two  pieces  first,  then  the  ce"«»  ^^  *^«  ^"^  P»«<^«- 
third  and  fourth,  and  lastly  the  second  and  third.  Be-  «•  Articular  surface  for 
tween  forty  and  sixty  years,  the  coccyx  becomes  consoli-     *  ®  **^!T'^mu  ^  *  ** 

crum      T  7    xDe  cornuA 

dated  with  the  sacrum  -,  this  event  taking  place  later  in  the  ^j^.^;,  articulate  with  tha 
female  than  in  the  male.  gacral  comua. 

Articulations,  —  With  the  sacrum. 

Attachment  o/ Muscles. — To  three  pairs,  and  one  single  muscle;  gluteus  maxi- 
mus,  coccygeus,  posterior  fibres  of  the  levator  ani,  and  sphincter  aoi. 

OF    THE    8  KULL. 

The  skull,  or  superior  expansion  of  the  vertebral  column,  is  divisible  into  two 
parts,  the  cranium  and  the  face;  the  former  being  adapted,  by  its  form,  strife- 
ture,  and  strength,  to  contain  and  protect  the  brain ;  the  latter,  the  chief  organs 
of  sense. 

The  Cbanium  is  composed  of  eight  separate  bones;  viz.,  the 

Occipital,  Two  Temporal, 

Two  Parietal|  Sphenoid, 

Frontal,  Ethmoid. 

Occipital  bone. — This  bone  is  situated  at  the  posterior  part  and  base  of  the 
emnium.  It  is  trapezoid  in  figure,  and  divisible  into  two  surfaces,  four  borders, 
and  four  angles. 

JExtemal  Surface.  —  Crossing  the  middle  of  the  bone  transversely,  firom  one 
lateral  angle  to  the  other,  is  a  prominent  ridge,  the  superior  curved  line.  In  the 
middle  of  the  ridge  is  a  projection,  called  the  external  occipital  protuberance  ;  and 
descending  from  it  a  small  vertical  ridge,  the  fpine.  Above  and  below  the  supe- 
rior carved  line  the  surface  is  rough,  for  the  attachment  of  muscles ;  and  on  either 
Bide  of  the  spine  is  a  convexity,  the  receptaculum  cerebelli.  About  tbree-quar- 
teiB  of  an  inch  below  the  superior  curved  line  is  another  transverse  ridge,  the 
inferior  curved  line,  and  beneath  the  latter  t\iQ  foramen  magnum.  On  each 
Me  of  the  foramen  magnum,  nearer  its  anterior  than  its  posterior  segment,  and 
encroaching  somewhat  upon  the  opening,  is  an  oblong  articular  surface,  the  con- 
dyle, for  articulation  with  the  atlas  The  condyles  approach  towards  each  other 
anteriorly,  their  articular  surfaces  looking  downwards  and  outwards.     Directly 
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behiod  each  condyle  is  an  irregular  fossa,  aod  ■  small  opening,  the  poiterior 
condyloid  foramen,  for  the  transmiaaion  of  a  vein  to  the  lateral  sinus.  In  front 
of  the  condyle  is  the  anterior  condyloid  foramen,  for  the  bypt^lossal  nerve;  on 
the  outer  side  of  each  condyle,  a  projection  ridge,  the  tranrverK  proeeu,  ezca- 
T&t«d  in  front  by  a  notch  which  fonns  part  of  the  jugular  forameu ;  and  directly 
behind  the  ridge,  and  forming  its  posterior  boundary,  a  promiuent  process,  the 
jugular  tubercle.'  In  front  of  the  foramen  magnum  is  a  thick  square  mass,  the 
baiilar  process,  and  in  the  centre  of  the  basilar  process  a  small  tubercle  for  the 
attachment  of  the  superior  and  middle  constrictor  muscles  of  the  pharynx. 


BiTRnNAi.  aoBPJCK  or  ihk  occipital 

BORE.    1.  Lefl  cerebral  fo^ta.  '  S.  Left  an- 

aOHB.     1.  Superior  curved  line.     2.  Ei- 

bellar  foiga.     3.  Oroore  for  the  poiterittr 

part  of  lbs  auperior  longitudinal  linoj.     4. 

4.  Inrerior  curved  line.     The  muTeiily 

Spina  for  tba  fall  oerrbelli,  and  grooTS  for 

of  the  bone  in  <hi>  aituation  on  either  aide 

the   occipital   ainuiea.     &.  QrooTo  for   tbe 

of  the  ipine  ii  the  r^plarn!»m  r.rrbrlli. 

left   lateral   ainua.      fl.    Internal    ooci|lital 

6.  Foramen  magnum.     B.  Condyle  ot  the 

prolnberance,  the  groove  on  wbiob  lodgei  , 

right  aide.     7.  Poilerior  condjloid  fojja. 

iu  which  Che  poelerior  condjloid  foramen 

num.     8.  Bmilar  proooM,  grooved  for  Iba 

li  found.    8.  Anterior  condjloid  foramen, 

concealed  bj  the  margin  „t  tbe  condjle. 

groove  for  the  lateral  einoi,  bounded  eiter- 

nallj  by  the  Jugular  eminenoe.     10.  Jngq. 

inUrnal  .urfacc  of  the  hone  form,  [he  jugu- 

lar fowa;  this  rocia  ii  completed  by  th« 

lar  eminence.     10.  The  notch  in  fronC  of 

petrona  porUon  of  the  temporal  bone.     11. 

Cbs  Jugular  eminence,  forming  part  of  the 

Superior  border.     12.  Inferior  border.     13. 

Jugular  foramen.      11.    Bwilar  proccii. 

Border  which  articulatet  with  the  petrou 

12.    Rough   projection)   into   ohieh   tbo 

odootoid  Ugnmentt  are  inserted.    13.  Su- 

perior border,     14.  Inferior  border. 

eondjloid  foramen. 

Internal  Surface.  —  On  the  internal  surftce  is  a  cmcial  ridge,  which  divides 
the  bone  ioto  four  (ofsm ;  the  two  superior  or  cerebral  fossfc  lodging  tbe  poste- 
rior lobes  of  the  cerebrum ;  tbe  two  inferior  or  cerebellar,  the  lateral  lobes  of  tbe 
cerebellum.  Tbe  superior  arm  of  the  crucial  ridgo  is  groored  for  the  auperior 
longitudinal  sinus,  and  gives  attachment  to  tbe  falx  cerebri ;  the  inferior  arm  ia 
sharp  Bad  prominent  for  tbe  attachment  of  the  falx  cerebelli,  and  slightly  grooved 
for  tbe  two  occipital  sinuses.  The  transverse  ridge  gives  attachment  to  tbe  ten- 
torium cerebelli,  and  is  deeply  grooved  for  the  lateral  sinuses.  At  tbe  point  of 
'  Retiius  remnrke  that  the  jngular  tubercle  ia  very  long  in  oertain  mamtnatin. 
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mectiDg  of  the  four  arms  is  a  projection,  the  internal  occipital  protuberance, 
which  correspoDcls  with  the  similar  process  situated  on  the  external  surface  of  the 
bone.  The  convergence  of  the  four  grooves  forms  a  slightly  depressed  fossa, 
upon  which  rests  the  torcular  Herophili.  In  the  centre  of  the  basilar  portion 
of  the  bone  is  the  foramen  magnum,  oblong  in  form,  and  larger  behind  than 
before,  transmitting  the  spinal  cord  [with  its  envelops],  spinal  accessory  nerves, 
and  vertebral  arteries.  Upon  the  lateral  margins'  of  the  foramen  magnum  are 
two  rough  eminences,  which  give  attachment  to  the  odontoid  ligaments,  and 
immediately  above  these,  the  openings  of  the  anterior  condyloid  foramina.  In 
front  of  the  foramen  magnum  is  the  basilar  process,  grooved  on  its  surface  for 
supporting  the  medulla  oblongata,  and  along  each  lateral  border  for  the  inferior 
petrosal  sinus.  On  each  side  of  the  foramen  magnum  is  a  groove,  for  the  termi- 
nation of  the  lateral  sinus ;  a  smooth  surface,  which  forms  part  of  the  jugular 
fossa;  and  a  projecting  process,  which  divides  the  two,  and  is  called  the  jugitlar 
eminence.  Into  the  jugular  fossa  will  be  seen  opening  the  posterior  condyloid 
foramen. 

The  superior  borders  are  strongly  serrated,  and  assist  in  forming  the  lamb- 
doidal  suture ;  the  inferior  are  roueh,  not  serrated,  and  articulate  with  the  mas- 
toid portion  of  the  temporal  bone  by  means  of  the  additamentum  sutures  lamb- 
doidalb.  The  jugular  eminence  and  side  of  the  basilar  process  articulate  with 
the  petrous  portion  of  the  temporal  bone,  and  the  intervening  space,  which  is 
irregularly  notched,  forms  the  posterior  boundary  of  the  jugular  foramen,  or 
foramen  lacerum  posterius. 

The  angles  of  the  occipital  bone  are,  the  superior,  inferior,  and  two  lateral. 
The  superior  angle  is  received  in  the  interval  formed  by  the  union  of  the  poste- 
rior and  superior  angles  of  the  parietal  bones,  and  corresponds  with  that  portion 
of  the  foetal  head  which  is  called  the  posterior  fontanel.  The  inferior  angle 
is  the  articular  extremity  of  the  basilar  process.  The  lateral  angles,  at  each  side, 
project  into  the  interval  formed 


by  the  articulation  of  the  poste- 
terior  and  inferior  angle  of  the 
parietal  with  the  mastoid  portion 
of  the  temporal  bone. 

Development.  —  By  seven  cen- 
tres; four  for  the  four  parts  of 
the  expanded  portion  divided  by 
the  crucial  ridge,  one  for  each 
condyle,  and  one  for  the  basilar 
process.  Ossification  commences 
in  the  expanded  portion  of  the 
bone  at  a  period  anterior  to  the 
▼ertebne ;  at  birth  the  bone  con- 
sists of  four  distinct  pieces ;  which 
are  united  at  about  the  fifth  or 
sixth  year.  After  twenty  the 
basilar  process  unites  with  the 
body  of  the  sphenoid. 

Articulations.  —  With  six 
bones;  two  parietal,  two  tempo- 
ral, sphenoid,  and  atlas. 


[Fig.  38. 


1       ^*r 

c 
The  occipital  boite  at  dipfrrent  periods  of  its 

GROWTH. 

A.  At  aboat  the  tenth  week,    a,  the  expanded  por- 
tion of  the  bone.     1,  2.  Its  four  nuclei.    6,  the  nuclei 
for  the  condyloid  pieces.    The  basilar  nucleus  is  not 
Atiachment  of  Muscles.  — To    J^^'^W^rent. 
thirteen  pairs ;  to  the  rough  sur-       »•  ^'  ^*»«  ^'^^"'^'^  P*"^^  ^^  ^'''^^  ^^'"P^"*^  ^^  ^^"' 
face  above  the  superior  curved 
lioe,   the    occipito-fron talis;    to 
the  superior  curved  line,  the  trapezius  and  st«mo-mastoid ;  to  the  rough  hpace 
between  the  curved  lines,  complexus,  and  splenius  capitis ;  to  the  space  between 


pieces,     a,  posterior  or  proper  occipital.     6,  6,  condy« 
loid  pieces,    e,  basilar  portion.] 
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the  iaferior  curved  line  and  tbe  foramen  magnum,  the  reotuB  pwticus  major  and 
minor,  and  obliquua  superior;  to  the  tninsrerBe  process,  the  rectus  latenlu; 
and  to  the  basilar  process,  the  rectus  aoticos  major  and  minor,  and  snperior  and 
middle  ooostrictor  muscles. 

Parietai,  Bonb.  —  The  parietal  bone  is  situated  at  the  side  aod  vertex  of  the 
skull ;  it  is  quadrilateral  in  fcn-m,  and  divisible  ioto  an  external  and  internal  anr- 
fiice,  four  borders  and  four  angles.  The  superior  border  is  siraigbt,  to  articulate 
with  its  fellow  of  the  opposite  ride.  The  inferior  border  is  arched  and  thin,  to 
articulate  with  the  temporal  hone.  The  anterior  border  is  concave,  and  the  pos- 
terior somewhat  convex. 

External  Surface.  —  Crossing  the  bone  in  a  lon^tudioal  direction  from  the 
aQt«rioT  to  the  posterior  border,  is  an  arched  line,  tbe  temporal  ridge,  to  which 
the  temporal  faiicia  is  attached.  In  the  middle  of  this  line,  and  nearly  in  the 
centre  of  the  bone,  is  tbe  projection  called  ([ib  parietal  eminence,  whioh  marks 
the  centre  of  ossification.  Above  the  temporal  ridge  tbe  surface  is  rough,  and 
covered  bj  tbe  aponeurosis  of  tbe  occi pito-fron talis ;  below  the  ridge  the  Done  is 
smooth  (p^num  temiciraUare),  for  the  attachment  of  tbe  fleshy  &bres  of  the 
temporal  muscle.  Near  the  superior  border  of  the  hone,  and  at  about  one-third 
fVom  its  posterior  extremiif,  is  tbe  parietal  foramen,  which  transmits  a  vein  to 
the  superior  longitudinal  sious.     This  foramen  is  often  absent 


^S^^TW 

IsreairaL  snarACB  or  rat  left  pirik- 

tlL  aoira.    1.  Snpetior,  or  lagitUI  horder. 

»t  saiiE     1.  Superior,  or  tagitul  border. 

rior,  or  eoronil  border.    4.   Potlerior,  or 

2.  iDferior.  or  equamnDa  border.     3.  AnW- 

lambdoidal  border.     S.    Part  of  Ihe  groore 

riar   or   eoron>1    harder,      i.    Poilerlor,  or 

for  the  laperior  longitndlnai  linut.     t.  In- 

Umbdoidil border.     &.  Tempor&l  ridge ;  the 

ternal  termination  of  the  parietal  foramen. 

T.  Anterior  inferior  angle  of  the  booe,  on 

which  ii  leen  the  groove  for  the  trunit  of  tbe 

nnu.i..11]r  Urge  In  the  bone  from  which  Ihi. 

artcria  meningea  media.     S.  Posterior  infe- 

Sgure  wu    drawn.      7.    Anterior   inferior 

rior  Rngle,  on  which  is  icen  a  portion  of  Ihe 

angle.     8.  Pojlerior  inferior  angle. 

groove  for  the  lateral  linua. 

Internal  Surfan.  —  The  internal  table  is  smooth;  it  is  marked  by  numerous 
furrows,  which  lodge  the  ramifications  of  the  artcria  meningea  media,  and  by 
digital  fosBos  which  correspond  with  the  convolutions  of  tbe  brain.  Along  the 
upper  border  is  part  of  a  shallow  groove,  completed  b;  tbe  opposite  parietal  hone, 
which  serves  to  contain  the  superior  longitudinal  sinus.  Some  slight  pita  are 
also  observable  near  this  groove,  which  lodge  the  glandule  Pacchioni. 

The  anierior  inferior  angle  is  thin  and  lengthened,  and  articulates  with  the 
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greater  wing  of  the  sphenoid  bone.  Its  inner  surftce  is  deeplj  groored  for  the 
tniak  of  the  arteria  meninges  media;  the  groove  iMing  frequently  converted 
into  a  closed  csnsl.  The  patierior  in/erior  angle  is  thic£,  and  presents  a  broad 
and  shallow  groove  for  the  lateral  sinus. 

^Development.  —  By  a  single  centre.  Ossification  commences  in  the  parietal 
eminence  at  the  same  time  as  in  the  bodies  of  the  vertebrae. 

Artieulalion*.  —  With  _/Soe  bones;  with  the  opposite  parietal,  occipital,  frontal, 
temporal,  and  sphenoid. 

Attachment  of  Afiaclei.  — To  one  only,  the  temporal.  The  aponenroais  of  the 
occipi  Co-frontal  is  glides  over  its  npper  surface. 

Frontal  Bone.  — The  frontal  bone  bears  some  resemblance  in  form  to  the 
nnder  valve  of  a  soallop-Bhell.  It  is  situated  at  the  anterior  part  of  the  cranium, 
forming  the  forehead,  and  assisting  in  the  construction  of  the  roof  of  the  orbits 
and  nose.  Hence  it  is  divisible  into  a  superior  or  frontal  portion,  and  an  infe- 
rior or  orbito-nssal  portion.  Each  of  these  portions  presents  for  examination  an 
external  and  internal  snr&oe,  borders,  and  processes. 

External  Surface.  —  At  about  the  middle  of  each  lateral  half  of  the  trorUl 
Below  these  points  are  the  tuper- 
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portion  is  a  projection,  the  frontal 
eiluiry  ridga,  large  towards  their  inner 
termination,  and  becoming  gradually 
smaller  as  they  arch  ontwaros:  they 
support  Uie  eyebrows.  Beneath  the 
■aperciliary  ridges  are  the  sharp  and 
prominent  arches  which  form  the  upper 
margin  of  the  orbits,  the  rapraorbiial 
ridge*.  Externally  the  'supnorbital 
ridge  terminates  in  the  external  angular 
proeeu,  internally  in  the  internal  angu- 
lar prorett;  at  the  inner  third  of  this 
ridge  is  a  notch,  some^mes  converted 
into  a  foramen,  the  mpraorbilal  notch, 
which  gfves  passage  to  the  supraorbitsi 
artery,  veins,  and  nerve.  Between  the 
two  superciliary  ridges  is  a  rough  projec- 
tion, the  natal  luberotilif  [glabellaj; 
this  portion  of  the  bone  denotes  by  ita 
prominence  the  situation  of  the  frontal 
sinuses.  Extending  upwards  and  back* 
wards  from  the  external  angular  process 
u  a  sharp  ridge,  the  commencement  of 
the  temporal  ridge,  and  beneath  the  b.  Internal  Kogali 
ridge  a  depressed  surface,  forming  part 
of  the  temporal  fotta. 

The  orbUo-naial  portion  of  the  bone 
connsts  of  two  tbin  processes,  the  orbital 
plalet,  which  form  the  roof  of  the  orbits, 
and  an  intervening  notch  which  lodges 
the  ethmoid  bone,  and  is  called  the  eth- 
moidal Junre.  The  edges  of  the  eth- 
moidal fissnre  are  hollowed  into  cavities,  lai  apins. 
which,  by  their  union  with  the  ethmoid 

bone,  complete  Uie  ethmoidal  cclU ;  and,  crossing  these  edges  transversely,  are 
two  small  grooves,  sometimes  canals,  which  open  into  the  orbit  by  the  anterior 
and  posterior  ethmoidal  foiamina.  At  the  anterior  termination  of  these  edgea 
are  the  irregular  openings  which  lead  into  the  frontal  sinuses;  and  between  u)» 


1.  Silnalion  of  Ibe  fronUl  emlntDca  of  tfa* 
righl  tide.  2.  SuperoiKirj  ridge.  S.  8upn- 
orbitnl  ridga.  4.  Eitcmil  ugnlir  procfu. 
ocau.  6.  Supnarbital 
igioD  or  Ihs  aupnorbital 
TS  ud  irUrj:  \a  tii«  figure  it  <t  putlj 
iierttd  into  ■  fonmen  b;  ■  ipiculum  o( 
le.  7.  Null  tab«rotit7 ;  lbs  iwelliitg 
nnd  tbit  point  denotea  the  (itDation  of  Iha 
Did  liDuiei.  8.  Temponl  ridge,  oom- 
Dcing  from  the  eiteiual  (DguUr  promit 
.  The  depreiiion  In  wbieh  the  flgurs  B  ie 
iftted  la  pan  of  the  Umpanl  fons.     V.  Ka- 
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two  interDitl  togalar  prooesfiea  ia  a  rough  exc&Tation  which  receives  the  outl 
bones,  aad  a  projectiDg  proceea,  the  natal  ^iiie.  On  each  orbital  plate,  imme- 
diately beneath  the  external  angular  process,  is  a  ahallow  depression  which  lodges 
the  lachrymal  gland ;  and  beneath  the  iDteroal  angnlar  process  a  small  pit,  some- 
times a  tnbercle,  to  which  tbe  cartilaginous  pulley  of  the  superior  oblique  mosclo 
ia  attached. 

Inlemal  Surface. — Along  the  middle  line  of  this  surface  is  a  grooved  ridge, 
tbe  edges  of  the  ridge  giving  attachment  to  the  falx  cerebri,  the  groove  lodging 
the  superior  longitudinal  at n us.  At  the  commencement  of  the  ridge  is  an  open- 
ing, sometimes  completed  by  the  ethmoid  bone,  tbe  foramen  ceecum.^  This 
opening  lodge*  a  procesa  of  tbe  dura  mater,  and  occaaionally  gives  passage  to  a 
small  vein  which  commnnieatea  with  the  nasal  veins.  On  each  side  of  ibe  ver- 
tical ridge  are  some  alight  depressions  which  lodge  the  glandulie  Pacchioni,  and 
on  the  orbital  platea  a  number  of  irregular  pits  called  digital  fo»t«,  which  corre- 
spond with  tbe  convolutions  of  the  anterior  lobes  of  the  cerebrum. 

Tbe  mperior  border  is  thick  and  strongly  serrated,  bevelled  at  tbe  expense  of 
the  interna!  table  in  tbe  middle,  where  it  rests  on  tbe  junction  of  the  two  parietal, 
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IXTBKXAL  Bt^arACE  OF  TBI  PRDnAL  SONS;  the  boii«  ia  railed  to  abow  the  orbila-oafal 

portion.  1.  Grooved  ridge  for  the  lodgmaot  of  the  luperior  longitiidlnal  ainua  •nd  ftttach- 
iDBOtof  the  fall.  2.  Fonmen  cncam.  3.  Soperior,  or  coronal  border  of  tbebone;  the  figiiT* 
in  liluated  neir  that  part  wbiob  ia  bevelled  at  Che  fxpenae  of  the  internal  table.  4.  Inrerior 
border  of  the  bone.  b.  Otbita!  plate  of  the  left  aide.  «.  Celluler  border  of  tbe  ethmaidal 
Basure.  The  foramen  CB>cain  (2)ii  aeea  tbroagh  tht  etbmoidiil  fliiare.  T.  Anterior  sod  poa- 
lerior  ethmoidal  forunini ;  the  saterior  ii  aeen  leading  into  i(e  canal.  S.  Naaal  apine.  9.  Tha 
depresaion  witbio  the  eitenial  angular  proceaa  (12]  for  the  lachrymal  gland.  10.  Depreiiira 
for  the  pnlle;  of  the  auperior  obliqae  maaele  of  theeje;  immediately  to  the  leftof  IhiB  nam- 
berU  the  lupraorbital  notch,  and  to  Iti  right  the  internal  angular  proeeaa.  II.  Opening  lead- 
ing into  the  frontal  einaiea  ;  the  leading  line  eroiaea  the  iDternal  angular  proceaa.     12.  Ei. 

[in  young  subjects  this  obtuse  an^le,  which  is  received  into  tbe  retiring  angle 
formed  by  the  two  parietal  bones,  is  wanting;  in  its  ailuation  tbe  anterior  angle 
of  the  anterior  fontanel  is  found,]  and  at  tbe  expense  of  the  external  table 
on  each  side  where  it  receives  the  lateral  pressure  of  those  bones.  Tbe  infe- 
rior border  is  thin,  irregular,  and  squamous,  and  articulates  with  the  sphenoid 
bone. 

Development.  — By  tteo  centres,  one  for  each  lateral  half.  OssiGcatioD  begins 
in  tbe  orbital  arches,  somewhat  before  the  vertcbrse.  The  two  pieces  are  sepa- 
rate at  birth,  and  unite  by  suture  during  the  first  year,  the  suture  sometimes 
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retoaining  permaneni  through  iife,  frontal  sutuTe.     The  frontal  siausee  mike 
their  appearaoce  during  the  first  year,  and  increase  in  site  until  old  age. 
[Via.  43. 


FaomjkL  BONB  or  a  rtKivt  born  a  ihort  time  before  the  Bins]  period,     a,  rigbt  Isttral 
portioo.    (,  left  Uttnl  portioa.] 

Artv^ationM.  —  With   twelve  booea ;    tiro  parietal,  sphenoid,  ethmoid,  tvo 
nasal,  two  superior  maxillary,  two  lacbrymal,  and  two  malar. 

Attachment  of  Miucln.  —  To  two  pairs;  corru^tor  eupercilii,  and  temporal, 

Tehporal  Bone. — The  lempnral  bone  is  situated  at  the  side  and  base  of  the 
skull,  and  ia  divisible  into  s  equamous, 
mastoid,  and  petrous  portion.  ^"''  ^■ 

The    Sqaamout  portion,  forming    the  ,, — — --.. 

anterior  part  of  the  bone,  is  thin,  translu-  .-"  ^-^ 

cent,  and  contains  no  diplo3.     On  its  ex-  ■  >  . 

temal  rurfare  it  is  smooth,  gives  attacb- 
mcnt  to  the  fleshy  fibres  of  the  temporal 
muscle,  and  has  projecting  from  it  an 
■rehed  and  lenglbencd  procces,  the  zg- 
goma.  Near  tbo  commencement  of  the 
lygoma,  upon  its  lower  border,  is  a  pro- 
jection called  the  fubtrcle,  to  which  is 
attached  the  external  lateral  ligament  of  . 
the  lower  jaw,  and  continued  borisonially 
inwards  from  the  tubercle,  a  rounded 
eminence,  the  eminentia  ariKularti.  The 
process  of  bone  which  is  continued  from 
the  tubercle  of  the  cygoma  into  the  emi- 
nentia  articularis  ia  the  in/en'or  root  of  the 
^goma.  The  tvperior  root  is  continued 
upwards  from  the  upper  border  of  the  sy- 
goma,  and  forms  the  posterior  part  of  the 
temporal  ridge,  serving  by  its  projection 
to  mark  the  division  of  the  squamous  from 
the  mastoid  portion  of  the  bone;  and  the 
middle  root  a  continued  directly  back- 
wardu,  and  terminates  abruptly  at  a  nar- 
row fissure,  the  fisaura  Glaseri.  The  in- 
lental  tur/aee  of  the  squamous  portioo  is 
marked  by  several  shallow  fossie,  which 
correspond  with  the  convolutions  of  the 

eerebram,  and,  by  a  furrow  for  the  poste-    - " -■■" ." —    ■■; --" 

nor  branch  of  the  arteria  meningea  media.     «;^';.;  J„' j;""! 4.  Th""p«rg""d  pV  of 
The  tupenor  W  tquamou*  border,  is  very     J^,  ^^  ,^,  Eu..«l.iB«  tabe. 

thin,  and  bevelled  at  tbo  expense  of  toe 
inner  nr&ce,  ao  as  to  overlap  the  lower  and  arched  border  of  the  parietal  boR«. 
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The  inferior  hordrr  it  thick,  and  deatat«d  to  articulate  vith  the  spioons  process 
of  the  sphenoid  bono. 

The  Mattoid  portion  forms  the  posterior  part  of  the  bone ;  it  is  thick,  and 
hollowed  between  ita  tables  into  a  loose  and  cellular  diploe.  Od  its  extrmal  tur- 
/aee  it  is  rough  for  the  attachment  of  musclee,  and  contraata  strongly  with  the 
amooth  and  polished  Eurfaoe  of  the  squamous  portion ;  ever;  part  of  the  surface 
is  pierced  by  small  foramina,  which  give  passage  to  minute  arteries  and  veins; 
one  of  these  openings,  oblique  in  direction,  of  large  size,  and  situated  near  the 
posterior  border  of  the  bone,  the  mattoid  foramen,  transmits  avein  to  the  lateral 
sinus.  Not  unfrequently  this  foramen  is  situated  in  the  occipital  bone.  The 
inferior  part  of  the  mastoid  portion  is  round  and  expanded,  the  matfoid proceu, 
and  ezcavated  in  its  interior  into  numerous  cells,  which  form  part  of  the  organ 
of  bearing.  In  front  of  the  mastoid  process,  and  between  the  superior  and 
middle  root  of  the  zygoma,  is  the  large  oval  opening  of  the  meatw  auditoritu 
txlemui,  surrounded  by  a  rough  lip,  the  processus  aaditoriut.  Directly  to  the 
inner  side  of,  and  partly  concealed  by,  the  mastoid  process,  is  a  deep  groove,  the 
digattric  fowa  ;  and  a  little  more  internally  the  occipital  grooue,  which  lodges 
the  occipital  artery.  On  its  internal  lurface  the  mastoid  portion  presents  a  broad 
and  shallow  groove  (foua  tigmoidea)  for  the  lateral  sinus,  and  terminating  in 
this  groove  the  internal  opening  of  the  mastoid  foramen.  The  lupertor  border 
of  the  mastoid  portion  is  deatated ;  and  its  posterior  border,  thick  and  less 
serrated,  articulal«s  with  the  inferior  border  of  the  occipital  bone. 

The  meatu*  atiditoriiu  externum  is  a  slightly  curved  canal,  somewhat  more 
than  half  an  inch  in  length,  longer  along  its 
lower  than  its  upper  wall,  and  directed  obliquely 
inwards  and  forwards.  The  canal  is  narrower  at 
the  middle  than  at  the  extremities,  is  broadeat  in 
its  horizontal  diameter,  and  terminates  at  the  onter 
wall  of  the  tympanum  by  an  abrupt  oval  border. 
Within  the  margin  of  this  border  is  a  groove  for 
the  insertion  of  the  membrana  tympani. 

The  PetTou»  portion  of  the  temporal  bone  is 
lamed  from  its  extreme  hardness  and  density.  It 
is  a  three-sided  pyramid,  projecting  borisontally 
forwards  into  the  base  of  the  skull,  the  base  being 
applied  against  the  Internal  surface  of  the  squa- 
mous and  mastoid  portions,  and  the  apex  being 
received  into  the  triangular  interval  between  the 
spinous  process  of  the  sphenoid  and  the  basilar 
phicess  of  the  occipital  bone.  For  convenience  of 
description  it  is  divisible  into  three  surfaces,  an- 
terior, posterior,  and  basilar;  and  three  borders, 
superior,  anterior,  and  posterior. 

The  anterior  surface,  forming  the  posterior 
ary  of  the  middle  fossa  of  the  interior  of  the 
base  of  the  skull,  presents  for  examiuution  from 
base  to  apex,  firstly,  an  eminence  oaased  by  the  projectjen  of  the  perpendicular 
semicircular  canal;  next,  a  groove  leading  to  an  irregular  oblique  opening,  the 
hiatus  Fallopii,  for  the  transmission  of  the  petrosal  branch  of  the  Vidian 
nerve ;  thirdly,  another  aad  smaller  oblique  foramen,  immediately  beneath  the 
preceding,  for  the  passage  of  the  ncrvus  petrosus  superficialis  minor,  a  branch  of 
Jacobson's  nerve ;  and,  lastly,  a  large  foramen  near  the  apex  of  the  bone,  the 
termination  of  the  carotid  canal. 

The  posterior  surface  forms  the  front  boundary  of  the  posterior  fossa  of  the 
base  of  the  skull ;  near  its  middle  is  the  oblique  entrance  of  the  meatiu  audito- 
rius  intemvs.     Above  the  meatus  auditorius  interous  is  a  small  oblique  fissure, 
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Skctios 


•Kemai.  1.  Edge  of  tha  prooea- 
tat  auditnriui.  2.  0 
wbicb  tlie  mtmbcnna 
inserted.  Tb«  ubliquitj  of  tbe 
line  rrom  2  to  3  indicutci  Cbi  ot 
liqaa  termioition  of  tbs  mettui 
and  tbe  canicqDent  obtique  direi 
tion  of  tbs  membrana  tjmpan 
i.  i.  Cnviryotlhe  tympanum.  1 
Opening  of  the  Guitacbian  lubi 
6.  Part  or  tbe  aquaduelui  Fal 
lopii.    T.  Part  of  tbe  enrotid  canal. 
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and  ■  mioute  furameii ;  the  former  lodgea  a  procesi  of  the  dura  mater,  and  the 
foramen  gives  passage  to  a  email  vein.     Further  ontwarda,  towards  the  mastoid 


3.  Haitold  panioD. 

The  cipher  ii  pUcfd  immediktelj  abore  tbt  innar  opeiiing  of  the  maitoid  foramen.  3.  Pg. 
troBi  ponioa.  4.  Gronva  Tor  tba  poitcrior  hranch  of  Ihs  arteria  mfningaft  media.  G.  Ba- 
TcHtd  edge  at  the  fquunoai  border  of  the  bone.  B.  Zjgoma.  T.  Digaitrio  folia,  Imme. 
dialelj  ioUmal  to  (he  maitoid  proeeit.  S.  Oecipilal  gruore.  ».  OrooTg  far  the  lateral 
ainoa.  10.  EloTDtlon  da  tba  anleriar  inrrsce  of  Ibe  petroui  hone,  marking  the  aituatJon  of 
tha  prrpendienlar  lemicircaUr  eanal.  II.  Opening  of  lerrainaltan  of  the  carotid  canal. 
II.  Ifealui  andiloriui  iDlemai.  13.  A  dotted  line  leada  upnardi  from  tfau  cipher  to  the 
Darrow  tiMBra  which  lodgei  a  proceta  of  the  dont  mater.  Aoolher  line  leadi  downwarda  M 
tb*  (harp  edge  which  ooneeals  the  opening  of  the  aquaductua  cochlea*,  while  tha  cipher 
ititif  li  lituated  on  the  hony  lamina  which  overlica  Ihe  openlDg  of  the  aqueednctui  Tcati- 
balL  11.  Stjloid  proeeii.  IS.  Sljlo-maiCaid  roratnen.  10.  Carotid  foramen.  17.  Jagn- 
lar  proeeaf.  The  deep  ercaration  to  the  left  of  Ihia  proceii  formi  pari  of  the  jugular  foiu, 
that  Id  tha  right  ia  tbe  groDva  for  the  eighth  pair  of  neryea.  18.  Kotch  for  the  fifth  Derre 
on  tha  npper  border  of  the  petroDi  bone,  near  in  apex.  IV.  Eilremll;  of  tha  peirona  base, 
thia  part  gitea  origin  to  the  levator  pniatl  and  tenaor  timpani  mnicle. 

portion  of  the  bone,  is  a  small  slit,  almost  bidden  by  a  tbin  plate  of  bone;  this 

U  the  aqumductat  vettibtUi,  and  transmila  a  snail  arterj  and  vein  of  the  reati- 

bale  and  a  process  of  dura  mater.     Below  the  meatus,  „      ._ 

and  partly  concealed  bj  the  margiD  of  the  posterior  bor-  ,  _' 

d«r  of  the   bone,  is  the  aqvaduclut  cochlrse,  through  1*1^^ 

which   paasea  a  vein  from  the  cochlea  to  the  internal  '^^Bs- 

jnfinlar  vein,  and  a  process  of  dura  mater.  t^^^'^' 

The  mealtu  audiloritu  inlemui  is  about  one-third  of  j. 

m  inch  in  depth,  and  pursues  a  slightly  oblique  course  ^n^i,!,,    auditoiiids    ih- 

ia  relation  to  the  petrous  portion  of  tbe  temporal  bone,  terkui;  right  umporni 

bnt  a  course  directly  outwards  in  relation  to  the  cranium,  bone.    i.  Bidge  dividing 

At   the  bottom  of  tbe  meatus,  and  upen  its  anterior  the  renlform  foaaa  tato  two 

aspect,  is  a  reniform  fossa,  the  concave  border  of  which  comparimeDta.    2.  Open- 

ia  directed  towards  the  entrance  of  the  meatus.     The  '"b    "^  '■^'  jqoBductn* 

leniform  foasa  is  divided  into  an  upper  and  lower  com-  F*""?"-     The  opeaingi 

partment  by  a  sharp  ridge,  which  is  prolonged  for  some  dnc°",5f,f,,''i  i^ ,,'*i^"j 

distance  npon  the  anterior  wall  of  the  meatus,  and  some-  dj„,[jon  reouire  no  ref  r 

times  as  far  as  its  aperture;  this  ridge  marks  the  situ-  ,^^g^    ^  cimter  of  three 

tioa  of  the  two  nerves  of  the  seventh  pair,  facial  and  or  fonr  obUqne  openinga 

auditory,  which  are  lodged  in  tbe  meatus.     Along  the  on  tbe  ponerior  wall  of 

convexity  of  the  reniform  fossa,  and  arranged  in  a  curved  the  meatug.    t.  The  tpi- 

line   from   above  downwards,  are   four  or  five   openinga,  rallj-groored  buo  of  the 

tbe  two  upper  ones  being  the  largest,  and  occupying  the  '"'■''ilea. 
kvperior  compartment,  the  two  or  three  inferior  ones,  smaller,  the  inferior  com* 
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partment.  Behind  the  latter,  at  the  distance  of  a  line  and  a  half,  and  on  the 
posterior  wall  of  the  meatus,  is  a  cluster  of  three  or  four  ohlique  openings,  two 
of  which  are  minute.  The  inferior  and  larger  compartment  of  the  rcniform  foaaa 
presents  a  well-marked  spiral  groove,  which  commences  on  the  convex  border  of 
the  fossa,  immediately  below  the  line  of  openings  above  described,  and,  sweeping 
round  the  convexity  of  the  inferior  compartment,  and  becoming  deeper  as  it  pro- 
ceeds, terminates  by  a  small  round  aperture  in  the  centre  of  the  spire.  The 
uppermost  of  the  openings  of  the  reniform  fossa  is  the  aperture  of  the  aquae- 
ductus  Fallopii,  and  gives  passage  to  the  facial  nerve.  The  rest  are  culs-de-sac, 
pierced  at  the  bottom  by  numerous  minute  foramina  for  the  passage  of  filaments 
of  the  vestibular  nerve,  while  the  cluster  of  three  openings  on  the  posterior  wall 
of  the  meatus  is  intended  for  single  filaments  of  the  same  nerve.  The  spiral 
groove  corresponds  with  the  base  of  the  oochlea,  and  being  pierced  by  a  number 
of  minute  foramina  for  filaments  of  the  cochlear  nerve,  is  named  tractus  spiralis 
foraminvlentus.  The  opening  in  the  centre  of  the  spiral  impression  leads  into  a 
canal  which  occupies  the  central  axis  of  the  modiolus,  and  is  thence  called  tubulus 
centralis  modioli. 

The  basilar  surface  of  the  petrous  portion  is  rough,  irregular,  and  enters  into 
the  formation  of  the  under  surface  of  the  base  of  the  skull.  Projecting  down- 
wards, near  its  middle,  is  a  long  sharp  spine,  the  styloid  process,  occasionally 
connected  with  the  bone  only  by  cartilage,  and  lost  during  maceration,  particu- 
larly in  the  young  Rubject.*  At  the  base  of  this  process  is  a  rough  sheath-like 
ridge,  into  which  the  styloid  process  appears  implanted,  the  vaginal  process 
or  tympanic  lamina.  In  front  of  the  vaginal  process  is  a  broad  triangular 
depression,  the  glenoid  fossa,  bounded  in  front  by  the  eminentia  artioularis, 
behind  by  the  vaginal  process,  and  externally  by  the  rough  lip  of  the  processus 
auditorius. 

The  glenoid  fossa  is  divided  transversely  by  the  glenoid  fissure  (fissura  Gla- 
seri),  which  receives  the  extremity  of  the  processus  gracilis  of  the  malleus,  and 
transmits  the  laxator  tympani  muscle,  chorda  tympani  nerve,  and  anterior  tym- 
panic artery.  The  surface  of  the  fossa  in  front  of  the  fissure  is  smooth,  to  articu- 
late with  the  condyle  of  the  lower  jaw ;  and  that  behind  the  fissure  rough,  for 
the  reception  of  part  of  the  parotid  gland.  At  the  extremity  of  the  inner  anglo 
of  the  glenoid  fossa  is  the  foramen  of  the  Eustachian  tube;  and  separated  from 
it  by  a  thin  lamella  of  bone,  called  processus  cochleariformis,  a  small  canal  for 
the  transmission  of  the  tensor  tympani  muscle. 

Directly  behind,  and  at  the  root  of  the  styloid  process,  is  the  stylo-mastoid 
foramen,  the  opening  of  exit  of  the  facial  nerve,  and  entrance  of  the  stylo-mas- 
toid  artery.  Nearer  the  apex  of  the  bone  is  a  large  oval  opening,  the  carotid 
foramen,  the  commencement  of  the  carotid  canal,  which  lodges  the  internal 
carotid  artery  and  carotid  plexus.  And  between  the  stylo-mastoid  and  oarotid 
foramen,  in  the  posterior  border,  is  an  irregular  excavation  forming  part  of  the 
jugular  fossa  for  the  commencement  of  the  internal  jugular  vein.  The  share  of 
the  jugular  fossa  formed  by  the  petrous  portion  of  the  temporal  bone  is  different 
in  different  bones ;  but  in  all,  the  fossa  presents  a  vertical  ridge  on  its  inner 
side,  which  cuts  off  a  small  portion  from  the  rest.  The  upper  part  of  this  ridge 
forms  a  spinous  projection,  the  jugular  process,  the  groove  to  the  inner  side  of 
ridge  lodges  the  eighth  pair  of  nerves,  and  the  lower  part  of  the  ridge  is  the  sep- 
tum of  division  between  the  jugular  fossa  and  carotid  foramen.  Upon  the  latter 
portion  of  the  ridge  near  the  posterior  margin  of  the  carotid  foramen  is  a  small 
opening  leading  into  a  canal,  which  transmits  the  tympanic  branch  (Jacobson's 
nerve)  of  the  giosso-pharyngoal  nerve.     And  between  the  jugular  fossa  and  the 

*  Retzias  remarks  that  the  styloid  procera,  which  is  connected  with  the  lesser  coma  of 
the  OS  hyoides  by  mcAns  of  the  stylo-hyoidean  lifCAmeut,  belongs  in  reality  to  the  os  hyoidee, 
and  completes  the  hyoid  aroh ;  he  alno  notes  that  the  vaginal  process  or  tympanic  lamina 
?a  a  distinct  bone  in  many  vortobrnti. 
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Btjlo-mastoid  foramco  is  another  small  openiDg  leading  into  the  canal  for  the 
passage  of  the  auricular  branch  of  the  pnenmogastric  nerve. 

The  wpertor  border  of  the  petrous  portion  is  sharp,  and  gives  attachment  to 
the  tentorium  cerebelli.  It  is  grooved  for  the  superior  petrosal  sinuH,  and  near 
its  extremity  is  marked  by  a  smooth  notch  upon  which  reclines  the  fifth  nerve. 
The  anterior  border  is  grooved  for  the  Eustachian  tube,  and  forms  the  posterior 
boundary  of  the  foramen  laoerum  basis  cranii ;  by  its  sharp  extremity  it  gives 
attachment  to  the  tensor  tympani  and  levator  palati  muscle.  The  posterior  bor- 
der i^  grooved  for  the  inferior  petrosal  sinus,  and  excavated  for  the  jugular  fossa : 
it  forms  the  anterior  boundary  of  the  foramen  lacerum  posterius. 

Development  —  'By five  centres:  one  for  the  squamous  portion,  one  for  the 
mastoid  process,  one  for  the  petrous  portion,  one  for  the  auditory 
process,  which  in  the  foetus  is  a  mere  bony  ring  incomplete  Fio.  48. 

superiorly,  and  serving  for  the  attachment  of  the  membrana 
tympani,  annulus  membrana  timpani;  and  one  for  the  styloid 
process.  Ossification  occurs  in  these  pieces  in  the  following 
order;  in  the  squamous  portion  immediately  after  the  vertebrae, 
then  in  the  petrous,  tympanic,  mastoid,  and  styloid.  The  tym- 
panie  ring  »  united  by  its  ext>«n>ities  to  the  squamous  porfion  ^"  ^""<"-<'* 
during  the  last  month  of  intra-uterine  life ;  the  squamous,  pe-  p^j  ^^  tympanic 
troQB,  and  mastoid  portions  are  consolidated  during  the  first  bone'of  the  foetal 
year;  and  the  styloid  some  years  after  birth.  It  not  unfre-  skull;  right  side. 
quently  happens  that  the  latter  remains  permanently  separate, 
or  is  prolonged  by  a  series  of  pieces  to  the  os  hyoides,  and  so  completes  the  hyoid 
arch.  The  subsequent  changes  in  the  bone  are,  the  increase  of  size  of  the  glenoid 
fossa,  the  growth  of  the  meatus  auditorius  extemus,  the  levelling  of  the  surfaces 
of  the  petrous  portion,  and  the  development  of  mastoid  cells.  Traces  of  the 
union  of  the  petrous  with  the  squamous  portion  of  the  bone  are  usually  percep- 
tible In  the  adult. 

Articulations,  —  With  five  bones :  occipital,  parietal,  sphenoid,  inferior  max- 
illary, and  malar. 

AUachment  of  Muscles.  —  To  fourteen  :  by  the  squamous  portion,  to  the  tem- 
poral ;  by  the  xygoma,  to  the  masseter ;  by  the  mastoid  portion,  to  the  occipito- 
frontalis,  splenius  capitis,  stemo-mastoid,  trachelo-mastoid,  digastricus,  and 
reirabens  aurem ;  by  the  styloid  process,  to  the  stylo-pharyngeus,  stylo-hyoideus, 
atylo-gloesus,  and  two  ligaments,  stylo-hyoid  and  stylo-maxillary;  and  by  the 
petrona  portion,  to  the  levator  palati,  tensor  tympani,  and  stapedius. 

Sphenoid  Bone. — The  sphenoid  (0^,  a  wedge)  is  an  irregular  bone,  situated 
at  the  base  of  the  skull,  wedged  between  the  other  bones  of  the  cranium,  and 
entering  into  the  formation  both  of  the  cranium  and  face.  It  bears  some  resem- 
blance, in  form,  to  a  bat  with  its  wings  extended,  and  is  divisible  into  body, 
wings,  and  processes. 

The  body  forms  the  central  mass  of  the  bone,  from  which  the  wings  and  pro- 
eeasea  are  projected.  From  the  upper  and  anterior  part  of  the  body  extend,  one 
to  each  side,  two  small  triangular  plates,  the  lesser  winss ;  from  either  side  and 
expanding  laterally  are  the  greater  wings ;  proceeding  backwards  from  the  base 
of  the  greater  wings,  the  spinous  processes,  and  downwards,  the  pterygoid  pro- 
eeasea.  The  body  presents  for  examination  a  superior  or  cerebral  surface,  an 
antero-inferior  surface,  and  a  posterior  sur&ce. 

Superior  surface,  — -  At  the  anterior  extremity  of  this  surface  is  a  small  pro- 
jecting plate,  the  ethmoidal  spine,  and  spreading  out  on  either  side  the  lesser 
wings.  Behind  the  ethmoidal  spine  in  the  middle  line  is  a  rounded  elevation, 
the  olivary  process  [marked  by  a  transverse  groove,  the  optic  groove],  which 
supports  the  commissure  of  the  optic  nerves ;  and  on  either  side  of  the  posterior 
margin  of  that  process  a  tubercle,  the  middle  clinoid  process.     Passing  outwards 
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■nd  forwarda  from  the  olivnry  process,  are  the  optic  foramina,  which  transmit 
the  optic  nerves  snd  ophthalmic  arteries.  Behind  the  optic  foramina  are  two 
sharp  tubercles,  the  anterior  clinoid  proeetiei,  which  are  the  inner  termination 
of  the  lesser  wings.  Beneath  these  processea,  on  the  sides  of  the  olivary  procoss, 
are  two  depressions  '  for  the  last  turo  of  the  internal  carotid  arteries.  Behind 
the  olivary  process  is  the  ulla  turcica  (ephippium),  the  deep  fossa  which  lodges 
the  pituitary  gland  and  circular  sinus;  behind  and  somewhat  overhanging  the 
sella  turcica,  is  a  broad  rough  plate  (dorsum  ephippii)  bounded  at  each  angle  by 
a  tubercle,  the  potlerior  c/inoid  proca$et ;  and  behind  this  plate  an  inclined  Bur- 
face  (clivus  Blumenbachii),  which  is  continuous  with  the  basilar  process  of  the 
occipital  bone.  On  cither  side  of  the  sella  turcica  is  a  broad  groove  (carotid) 
which  lodges  the  internal  carotid  artery,  cavernous  siuus,  and  orbital  nerves. 

Fio.  40. 


™.  S.  Eth- 
Je.  i.  Cerebral  lorfnoe  of  the  greaMr  wing  of 
eiiiit;  ef  the  ptorjgoid  proceia  of  ttae  Mma  alda, 
■e  of  the  bodj  of  the  bone.  T.  Foramen  opU- 
IV  by  the  liile  of  ihe  lelU  turcica ;  for  lodging 
the  intern»t  carotid  arUrj,  oavernoni  pieiug,  caierBout  linos,  and  orbital  nerrei.  10.  Bella 
tareica  ;  the  t<ro  luberclet  in  TrDDt  of  the  figure  are  the  miiidle  clinuid  procrtiei.     11.  Pot- 

1!.  Bosilnr  portion  of  the  bone.  13.  Purl  uf  the  sphennidal  Enure.  14.  Foramen  rntnn. 
dnm.  IS.  Foramen  ovale.  1ft.  Foramen  tpinoimn.  IT.  The  angular  inlerral  wbioli  re- 
oeivei  the  opei  of  the  petrous  portion  of  ihe  leniporsl  bone.  The  poiterior  eitremiljr  of  the 
Vidian  canal  (erminatei  at  thia  angle.  18.  Spine  of  the  tpinoaa  proeeii ;  it  affurda  attach- 
ment to  the  internal  iaterailigament  of  ihc  lower  jaw.     Ifl.  The  border  of  the  greater  wing 

lion  of  the  foramen  lacenim  bssia  eranii.  3\.  That  portion  of  the  greater  ota  wbieh  arUen- 
lalea  with  the  anterior  inferior  iDgU  of  Ibe  pnrieul  hone.     22.  The  porUou  of  the  gnaur 

Immediately  external  to  this  grooVc,  at  the  junction  of  the  greater  wings  with 
the  body,  are  four  foramina :  the  first  is  b  broad  interval,  the  tphcnoidal  fiuvrt, 
which  separates  the  greater  and  lesser  wing,  and  transmits  the  third,  fonrth,  the 
three  branches  of  the  ophthalmic  division  of  the  fifth,  and  sixth  nerve,  and  the 
ophthalmic  vein.  Behind  and  beneath  this  fissure  is  the  foramen  rolwidum  for 
the  superior  maxillary  nerve;  and  still  farther  back,  in  the  base  of  the  spinoui 
process,  the  foramen  ovale  for  the  inferior  maiillary  nerve,  arleria  mcningra 
parva,  and  nervus  pctrosus  supcrficialis  minor.  Behind  the  ibrnmen  ovale,  near 
the  apex  of  the  spinous  process,  is  the  foramen  epinoium  for  the  arleria  meningm 
media. 

Upon  the  antero-inferior  surface  of  the  body  of  the  sphenoid  is  a  long  flat- 
tened spine  or  crest,  the  superior  part  of  which,  critta  »phenoidali»,  articulates 


vitb  the  ccutral  IhhicHu  of  the  eihni.)Id,  nbitc  th< 
bhBrper,   the   rostniin   iphfnviJale,  is  inlended  to  b 
funned    by   the    upper  border  of    the 
Tomer.     Od   either  side   of  tbe  Crista 
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Ride,  and  intended  for  articulatioff  with     Fnrnnicn  ralundDtn.     8.  OrbiUlinrrikci  ofitie 

the  border  of  ibe  vomer.     On  eaiih  of   greai«r 

these    plates,   close   to   tho  root   of  the    The  pteryBoid 

pterygoid   procesa,  is   a   groove  (some-    '"""I-    12.  Fui 

times  a  canal)  converted  into  a  eanal  by 

the    palate    bone,    tbe    ptcryifo-pa/ulinc 

.anal  for  the  pterygo- palatine   artery;    [^  E^^72jZ"ibr,pi,^o^^''^^Z  TZ 

and  traversing  the  root  of  the  pterygoid    .pbeooid. 

process  at  ils  union  nttb  the  body  of  the 

bone,  is  the  ^{er^^o(i£  or  Vidian  canal,  which  gives  passage  to  the  Vidian  nerve 

and  artery. 

The potterior  nir/ace  of  the  body  la  flat  aud  rough,  and  articulates  with  the 
basilar  process  of  the  occipital  bone.  In  the  adult  this  union  is  usually  com- 
pleted by  bone)  from  which  circumsrance  the  Ephcnoid,  in  conjunction  with  tbe 
occipital,  is  described  by  Soemmering  and  Meokel  as  a  single  bone,  under  the 
name  of  sphfno-occipilol.  Tbe  posterior  surface  is  continuous  at  each  fide  with 
the  spinous  process,  and  in  the  angle  of  union  is  tbe  termination  of  the  Vidian 

The  later  wings  (processes  of  Ingrassias)  are  thin  and  triangular,  the  base 
being  attached  to  the  upper  and  anterior  part  of  the  body  of  the  sphenoid ;  and 
the  apex,  prolonged  outwards,  terminating  in  an  acute  point.  The  anterior  bor- 
der is  irregularly  serrated,  the  posterior  being  free  and  rounded,  and  received 
into  iho  fisfiure  of  Sylvius  of  the  cerebrum.  The  inner  extremity  of  this  border 
is  tho  anterior  clinoid  process,  which  is  supported  by  a  short  pillar  of  bone,  giving 
■ttttcbment  to  part  of  the  comninn  tendon  of  the  muscles  of  the  orbit.  Tbe 
leaser  wing  forms  tbe  posterior  part  of  the  roof  of  the  orbit,  and  its  base  is  tra- 
versed by  the  optic  foramen. 

The  greater  wingg  present  three  surfaces ;  a  superior  or  cerebral,  which  forms 
part  nf  the  middle  fossa  of  the  huae  of  the  skull ;  an  anterior  surface,  which 
aasiats  in  forming  the  outer  wall  of  tbe  orbit ;  and  an  external  surface,  dividrd 
into  two  parts  by  tbe  pterygoid  ridge.  The  superior  part  of  tbe  external  surface 
cDteni  into  the  formation  of  the  temporal  fossa,  the  inferior  portion  forms  part  of 
the  aygcimatic  fossa.  The  pterygoid  ridge,  dividing  the  two,  gives  attBchiucnt  to 
tbe  upper  origin  of  the  plerygoidcus  cxlernus  muscle, 

Tbe  tpinou*  proceasei  project  backwards,  one  at  each  side,  from  the  bane  of  the 
greater  winga  of  the  sphenoid,  and  are  received  into  tbe  angular  interval  between 
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the  sqaamous  and  petrous  portion  of  the  temporal  bones.  Piercing  the  base  of 
each  process  is  a  large  oval  opening,  the/oranipn  ovale;  nearer  its  apez  a  smaller 
opening,  the  foramen  sptnosum;  and  extending  downwards  from  the  apez,  a 
short  spine,  which  gives  attachment  to  the  internal  lateral  ligament  of  the  lower 
jaw  and  to  the  lazator  tjmpani  muscle.  The  ezternal  border  of  the  spinous 
process  is  rough,  to  articulate  with  the  lower  border  of  the  squamous  portion  of 
the  temporal  bone ;  the  internal  border  forms  the  anterior  boundary  of  the  fora- 
men lacerum  basis  cranii,  and  is  somewhat  grooved  for  the  reception  of  the  Eus- 
tachian tube. 

The  pterygoid  processes  descend  perpendicularly  from  the  base  of  the  greater 
wings,  and  form  in  the  articulated  skull  the  lateral  boundary  of  the  posterior 
nares.  Each  process  consists  of  an  ezternal  and  internal  plate,  and  an  anterior 
surface.  The  external  plate  is  broad  and  thin,  giving  attachment,  by  its  ezter- 
nal surface,  to  the  ezternal  pterygoid  muscle,  and  by  its  internal  surface  to  the 
internal  pterygoid.  This  plate  is  sometimes  pierced  by  a  foramen,  which  is  not 
unfrequcntly  formed  by  a  process  of  communication  passing  between  it  and  the 
spinous  process.  The  internal  pterygoid  plute  is  long  and  narrow,  and  termi- 
nated at  its  eztremity  by  a  curved  hook,  the  hamulur  process,  around  which  plays 
the  tendon  of  the  tensor  palati  muscle.  At  the  base  of  the  internal  pterygoid 
plate  is  a  small  oblong  depression,  the  scaphoid  fossa,  from  which  arises  the  cir- 
cumflezus  or  tensor  palati  muscle.  The  interval  between  the  two  pterygoid 
plates  is  the  pterygoid  fossa ;  and  the  two  plates  are  separated  inferiorly  by  an 
angular  notch  (^palatine)  which  receives  the  tuberosity,  ox  pterygoid  process,  of 
the  palate  bone.  The  anterior  surface  of  the  pterygoid  process  is  broad  near  its 
base,  and  supports  Meckel's  ganglion.  The  base  of  the  process  is  pierced  by  the 
Vidian  canal. 

Development.  —  By  twelve  centres ;  four  for  the  body,  viz.,  two  for  its  anterior 
(spheno-orbital),  and  two  for  its  posterior  part  (sphe no-temporal) ;  four  for  the 
four  wings ;  two  for  the  internal  pterygoid  plates,  and  two  for  the  sphenoidal 
spongy  bones.  Ossification  commences  in  the  various  pieces  of  the  sphenoid  in 
the  following  order :  —  greater  alsB,  at  about  the  same  time  with  the  other  bones 
of  the  cranium;  lesser  alse  and  posterior  body,  at  the  end  of  the  second  month; 
anterior  body  at  the  end  of  the  third ;  internal  pterygoid  plate  and  spongy  bones, 
between  the  period  of  birth  and  the  second  year.  Osseous  union  occurs  first 
between  the  centres  for  the  posterior  body,  and  at  about  the  same  time  between 
each  centre  of  the  anterior  body  and  its  corresponding  (lesser)  ala ;  the  third  union 
takes  place  between  the  internal  pterygoid  plate  and  the  greater  ala;  the  fourth, 
between  the  two  centres  of  the  anterior  body,  and  at  the  same  time  between  the 
anterior  and  posterior  body.  This  is  the  state  of  union  at  birth,  the  bone  con- 
sisting of  five  centres,  one  being  the  body  and  lesser  alse ;  one,  on  each  side,  the 
great  ala  and  internal  pterygoid  plate;  and  the  remaining  two,  the  sphenoidal 
spongy  bones.  The  greater  alse  unite  with  the  body  during  the  first  year ;  the 
spongy  bones  after  puberty ;  and  the  body  of  the  sphenoid  with  the  basilar  pro- 
cess of  the  occipital  bone  between  eighteen  and  twenty-five. 

Articulations.  —  With  twelve  bones :  that  is,  with  all  the  bones  of  the  head, 
and  ^^e  of  the  face,  viz.,  two  malar,  two  palate,  and  vomer. 

Attachment  of  Muscles,  —  To  twelve  pairs :  temporal,  external  pterygoid,  inter- 
nal pterygoid,  superior  constrictor,  tensor  palati,  lazator  tympani,  levator  palpe- 
brae,  obliquus  superior,  superior  rectus,  internal  rectus,  inferior  rectus,  and  exter- 
nal rectus. 

Ethmoid  Bone.  —  The  ethmoid  (vfiii^oi,  a  sieve)  is  a  square-shaped  cellular 
bone,  situated  between  the  two  orbits,  at  the  root  of  the  nose,  and  perforated  on 
its  upper  surface  by  a  number  of  small  openings,  from  which  peculiarity  it  has 
received  its  name.  It  consists  of  a  perpendicular  lamella  and  two  lateral 
masses. 
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Tbc  perpendicular  lamella  ia  a  thio  centre)  plate,  which  articulates  with  the 
Tomer  aniJ  cartilage  of  the  Hptum,  and  asaiata  in  forming  the  septam  of  the  nose. 
It  is  sunnounted  aaperiorlj  by  a  thick  and  atrong 
process,  the  crieia  galli,  nbich    projecta    into   the  p      ., 

cmvity  of  the  akuH,  and  givea  Bttacbment  to  the  falz 
cerebri.  From  the  base  of  the  anterior  border  of 
this  process  (here  project  forwards  two  small  plates, 
alar  proceuet,  which  are  received  into  correBponding 
depressions  in  the  frontal  bone,  and  ofteo  complete 
posteriori;  the  foramen  ctecom.  At  each  side  of  the 
crista  galli,  on  the  upper  aurface  of  the  bone,  is  a 
thin  and  grooved  plate  perforated  by  a  number  of 
small  openings,  the  ertbri/urm  lamella,  which  anp- 
ports  the  bulb  of  the  olfiictory  nerve,  and  givea  paa- 
Mge  to  its  filaments,  snd  to  the  nasal  branch  of  the 
ophthalmic  nerve.  In  the  middle  of  the  groove  of 
this  lamelh  the  foramina  pierce  the  bone  completely, 
bat  at  either  side  they  are  the  apertures  of  canals, 
which  run  for  some  distance  in  the  substance  of  ihe 
central  lamella,  inner  wall  of  the  lateral  mass,  and 
■pongy  bonea.  The  opening  for  the  naaal  nerve  ia  a 
narrow  slit  in  the  anterior  part  of  the  cribriform 
lamella,  cloae  to  the  criata  galli.  The  cribriform 
Umells  serves  to  connect  the  lateral  masses  with  the 
perpendicular  plate.  _ 

The  lateral  mastet  (lobyrinthi)  are  divisible  into  Tbe  belli 
an  internal  and  external  surface,  and  four  borders,  abovs  u 
-vaperiar,  inferior,  anterior,  and  posterior. 

The  internal  turfare  b  rough,  slightly  convex,  and 
forms  the  external  boundary  of  the  upper  part  of  the 
naaal  foaste.  Towards  the  posterior  border  of  this  sur- 
fiwe  is  a  narrow  horizontal  fiKsnre,  thb  MitperioT  meatus 
of  the  nose ;  the  upper  margin  of  this  fiEsure  is  thin, 
and  somewhat  curled  inwards,  hence  it  is  named  the 
mperior  Inriinafed  bone  (concha  superior).  Below 
the  meatus  is  the  convex  sur&ce  of  another  thin 
plate,  which  is  curled  outwards,  and  forms  tbe  lower 
border  of  the  mass,  the  middle  turbinated  bone  (con- 
cha media).  The  exlental  tur/ace  is  quadrilateral 
and  smooth ;  hence  it  is  named  at  planum,  and, 
from  its  thinneaa,  lamina  pspyrecea ;  it  enters  into 
the  formation  of  the  inner  wall  of  the  orbit. 

The  tuparior  border  is  uoeTcn  and  cellular,  the  cells  being  completed  by  the 
edges  of  the  ethmoidal  fissure  of  the  frontal  bone.  This  border  is  crossed  by 
two  grooves,  sometimes  complete  canals,  opening  into  the  orbit  by  the  anterior 
and  posterior  ethmoidal  foramina.  The  inferior  border  is  formed  internally  by 
the  lower  border  of  the  middle  turbinated  bone,  and  externally  by  a  concave 
irregular  fossa,  tbe  upper  boundary  of  the  middle  meatus.  The  anterior  border 
presents  a  number  of  incomplete  cells,  which  are  closed  by  the  superior  maxillary 
and  lachrymal  bone ;  the  poiterior  border  is  irregulariy  cellular,  to  articalatc  widi 
the  sphenoid  and  palate  bona. 

The  lateral  masses  are  composed  of  cells,  divided  by  a  thin  partition  into  ante- 
rior aod  posterior  ethmoidal  cells,  Tbe  anterior,  the  most  numerous,  communi- 
cate with  the  frontal  sinuses,  and  open  by  means  of  an  irregular  and  incomplete 
tabular  canal,  the  in/undibttlum,  into  the  middle  meatus.  The  posterior  cells, 
finrer  in  number,  open  into  the  superior  meatus. 


titi  lunellL  3,  1.  Liunl 
maiiei;  tbe  eipbera  ore  pUnd 
on  tht  poiMrior  border  of  tbo 
Utaral  mm  at  eub  rida.  3. 
CriatagBlll  proMH.  4.  Cribri- 
form plale  or  Ihe  left  aide, 
'  '  iti  fonminn.  i. 
w  BpBce  lannedialelj 


DQtiiber  i«  tbe  lupfrior  maaliH. 
B.  Superior  tDrbiunted  boa*. 
T.  Middle  turbinated  bone ;  tbe 
DaD)l>ere  5,  t,  7,  are  lituittd  od 
Ibe  iateraal  larTiee  of  tbs  laU- 

S.  Kitemal  earfua  of  tbe  late- 
rvl  Diaai,  or  oa  pUniim.  9,  Sd- 
perior  or  fronlal  border  of  tbe 
lateral   naii,  gronTed    b;  tbe 

dal  oitaaia.  10.  Refen  to  the 
ooncaritj  of  the  middle  torW- 
nated  bone,  wbieb  i«  the  oppar 
bonodarji  of  Iba  middle  meatna. 
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Development.  —  By  three  centres :  one  for  each  lateral  mass,  and  one  for  the 
perpendicular  lamella.  Ossification  commences  in  the  lateral  masses  at  about  the 
beginning  of  the  fifth  month,  appearing  first  in  the  os  planum,  and  then  in  the 
gpongy  bones.  During  the  latter  half  of  the  first  year  after  birth,  the  central 
lamella  and  lamina  cribrosa  begin  to  ossify,  and  are  united  to  the  lateral  masses 
by  the  beginning  of  the  second  year.  The  cells  of  the  ethmoid  are  developed  in 
the  course  of  the  fourth  and  fifth  year. 

Articulations,  — With  thirteen  bones:  two  of  the  cranium,  frontal  and  sphe- 
noid ;  and  eleven  of  the  face,  viz.,  nasal,  superior  maxillary,  lachrymal,  palate, 
inferior  turbinated,  and  vomer. 

No  muscles  are  attached  to  this  bone. 


BONES     OF    THE    FACE. 


The  face  is  composed  of  fourteen  bones ;  namely, 


Two  Nasal, 

Two  Superior  Maxillary, 
Two  Lachrymal, 
Two  Malar, 


Two  Palate, 

Two  Inferior  Turbinated, 

Vomer, 

Inferior  Maxillary. 


Nasal  Bones.  —  The  nasal  are  two  small  quadrangular  bones,  forming  by 
their  union  the  bridge  and  base  of  the  nose.  On  the  upper  surface  they  are  con- 
vex, and  pierced  by  a  foramen  for  a  small  artery ;  on  the  under  surface  they  are 
somewhat  concave,  and  marked  by  a  groove,  which  lodges  the  nasal  branch  of  the 
ophthalmic  nerve.     The  superior  border  is  narrow  and  thick,  the  inferior  broad, 


[Fig.  52. 


Fig.  53. 


Internal  surface  op  the  left  nasal 
BONE.  1.  Posterior  inferior  extremity.  2. 
Border  for  its  fellow.  3.  Border  for  the  na- 
•al  process  of  the  superior  maxilla.  4. 
Groove  for  the  nasal  nerve.  5.  Border  for 
the  OS  frontis.  6.  Lower  portion  of  the 
groove  for  the  nasnl  nerve.] 


External  surface  of  the  left  nasal 
bone.  1.  Posterior  inferior  extremity.  2. 
Border  for  its  fellow.  3.  Border  for  the 
nasal  process  of  the  superior  maxillary 
bone.  4.  Points  to  the  groove  on  the  inner 
surface  for  the  nasal  nerve.  5.  Border  for 
the  08  frontis.        6.  Nutritious  foramen. 


thin  and  irregular.  [The  internal  border  is  thick  above,  and  bevelled,  so  that 
when  applied  to  its  fellow,  the  two  present  a  furrow  in  which  are  received  the 
nasal  spine  of  the  frontal  and  the  perpendicular  lamella  of  the  ethmoid.  The 
external  border  is  rather  longer  than  the  internal,  and  is  slightly  bevelled  at  the 
expense  of  the  outer  table,  and  indented  for  articulation  with  the  nasal  process  of 
the  superior  maxillary  bone,  which  rests  upon  it.] 

Development.  —  By  a  single  centre  for  each  bone,  the  first  ossific  deposition 
making  its  appearance  at  the  same  time  as  in  the  vertebrae. 
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-With /our  bones:  frontal, ethmoid,  nasal,  and  superior  max- 
lidalis  Dasi  und 


Fw.  64. 


Articulali, 
illar;. 

Allachment  of  Muirlrt. — It  has  in  relation  with  it  the  pjra 
compressor  naria ;  but  neither  is  ioserted  into  it. 

SCPEBIOR  Maxillary  Bones. — The  superior  maxillary  are  the  largest 
bones  of  the  face,  with  the  exception  of  the  lower  jaw;  they  form,  by  their 
UDioa,  the  whole  of  the  upper  jaw,  and  assixt  in  the  constraction  of  the  nose, 
orbit,  check,  and  palate.     Kanh  bone    is  divisible  into  a  body  and  four  pro- 

Tbe  badff  is  triangular  in  form,  and  hollowed  id  its  interior  into  n  large  cavity, 
tbe  antrum  maxillare  (aolrum  of  HighiDore).  It  presents  for  exsmioation  four 
surfaces,  exteroal  or  facial,  internal  or  nasal,  posterior  or  zygomatic,  and  superior 

Tbe  exlental  or  facial  lur/ace,  forms  the  anterior  part  of  the  bone ;  it  is  irregu- 
larly concave,  and  presents  a  deep  depres- 
tion  towards  its  centre,  tbe  eanine/oua, 
which  gives  attachment  to  two  muscles, 
tompreuor  nati  and  levator  anyuli  orii. 
Immediately  above  this  fossa  is  the  in- 
/raorbital  foramen,   the  termination    of 
the   infraorbital   canal,  transmitting  the 
superior  maxillary  nerve  and  infraorbital 
artery ;  and  above  the  infraorbital  fora- 
men in  the  lower  margin  of  the  orbit,  con- 
tinuous externally  with  the  rough  articu- 
lar surface  of  the  malar  process,  and  inter- 
nally with  a  thick   ascending  pUle,  the 
nasal  process.     Towards  tbe  middle  line 
of  the  face  the  external  surface  is  bounded 
by  the  concave  border  of  the  opening  of 
tbe  nose,  this  border  is  projected  forwards       Scperior  i 
at   its  inferior  termination  into  a  sharp    wok,  m  «een  ■ 
process,  forming,  with  a  similar  process    n*! "' lacUl  si 
of   the  opposite  bone,   the    nasal   tpine.     ""*  ''P''"  " 
Beneaih  the  nasal  spina,  and  above  the    ^'^^"^Uurf 
two  superior  incisor  teeth,  is  a  slight  de-    ,i(u,tea  in,„, 
prMsion,  the  incitive,  or  myrliformfoi*a,     infraorbitil  c 
which  gives  origin   to  the  depressor  labii     ul  fararnsn. 
Buperioris  ala^oe  nasi  muscle.     The  myr-    7.  Malur  proc 
tiform  foasa  is  divided  from  the  canine    »vitj  formin 
fossa   by  a   perpendicular   ridge,   corre-    anterior  n»rti 
Bpoading  with   the   root  of  the   canine    •"*■  °^  ™J''''' 
tooth.      Tbe  inferior  boundary   of   ibo    ""■    '^'  J'j 
facial  surface  is  tbe  alveolar  process  which     '"i*"';  T^ '^, 
contains  the  teeth  of  the  upper  jaw;  and    ticulai«"niih' 
tbe  facial  is  separated  from  tbe  zygomatic    ,),,  g„muenc( 
surface  by  a  strong  projecting  ei 
tbe  malar  process. 

Tbe  internal,  or  natal  lurfacr,  presents  datU 
a  large  irregular  opening,  leading  into 
the  antrum  maxillare ;  this  opening  is  nearly  closed  in  the  articulated  skull  by 
the  ethmoid,  palate,  lachrymal,  and  inferior  turbinated  bone.  Tbe  cavity  of  the 
ftDtrom  is  somewhat  triangular,  corresponding  in  shape  with  the  form  of  tbe  body 
of  tbe  bone.  Oo  its  inner  wuU  are  numerous  grooves,  lodging  branches  of  the 
Mperior  maxillary  nerve,  and  projecting  into  ils  floor  several  conical  processes, 


lintel:?  belQ> 


Crirt*  DB»lii  or  th«  p*1bM  proctii.     i.  Two 
Inciior  t«[ta.    c.  Canine,     b.  Two  bicDfpl- 
.  TfarM  molortt. 
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correiiponding  with  the  roots  of  the  Srat  aad  Bccood  molar  tooth.  In  front  of  the 
opening  of  the  antrum  is  the  stroDg  asceDding  plate  of  the  nasal  process,  marked 
inferiorly  by  a  rough  boriiODtal  ridge  (crista  tnrbinalb  inferior),  which  gives 
nttachmcDt  to  the  inferior  turbinated  bone.  The  con  cave  depressioQ  immediately 
above  this  ridge  corresponds  with  the  middle 
Fio.  65.  meatus  of  the  Qose,  that  below  the  ridge  with 

the  inferior  meatus.  Between  the  oasal  pro* 
CCB8  and  the  opening  of  the  antrum  is  a  deep 
vertical  groove  (suleus  lachrymalis),  coo- 
verted  into  a  caoat  by  the  lachrymal  and  in- 
ferior turbinated  bone,  aud  constituting  the 
nasal  ducL  The  superior  border  of  the  na- 
sal surface  is  irregularly  cellular,  and  arlicii- 
lates  with  the  lachrymal  and  ethmoid  bone; 
the  poiteriar  harder  is  rough,  and  articulates 
with  the  palate  hone;  the  anterior  border  is 
sharp,  and  forms  the  free  margin  of  the  open* 
irig  of  the  nose ;  and,  from  the  in/erior  bor- 
der, projects  inwards  a  strong  horizontal 
plate,  the  palate  process. 

The  posterior  nir/ace  may  be  called  zj/ffo- 
iNTEiiKAi.  SURFACE.  1.  Antram.  2.  matie,  as  forming  part  of  the  lygomatio 
KhibI  prbceii.  3.  Crietm  turbisalii  su-  fossa;  it  IB  bounded  externally  by  the  malar 
perior.  4.  Depresjigd  eorrei ponding  process,  and  internally  by  a  rough  aud 
with  the  idLddle  mealui.  S.  Cri«ui  tur-  rounded  border,  the  luherotil}/,  which  is 
bin^ii  inferior.  6,  6.  ^'''^^""  ""'o'-  pierced  by  a  number  of  small  foramina  (fora- 
n'rtio.^l.™'n"rtT."uchrym.ll^o\  "t.  mica  alveol aria  po«teriora),  giving  passage 
Superior  border  of  the  bone,  in  wbich  ***  *"^  postenor  dental  nerves  and  branches 
nra  lecn  ihroe  eihmoid.l  eell'i.  10,  10.  of  the  superior  dental  artery.  The  lower 
Poiterior  burder;  (be  1o«cr  ten,  marka  part  of  tbia  tuberosity  presents  a  rough  oval 
itaa  BTtirnlutiDg  Eurnice  fur  the  paints  surface,  to  articulate  with  the  palate  bone, 
bane.  11,  II.  Gmove  ot  the  poiterior  and  immediately  above  and  to  the  inner  side 
palaiine  canal.    12.  Anterior  border  of    gf  this  articular  surface  a  smooth   groove, 

tbo  bone.     13,  13.    Palate  prooeii.     14.      ^^^^^^   f^^g  ^^^  „f    ,[,g  pogjerior  palatine 

trie      naiaii.  aia    ipine.       .    ^m^j^     ffjjg  tvperior  border  is  smooth  and 

Anterior  neiuline  canal.    IT.  Gitaation  ,    ,    ^       -         ^     i  i         i  «  .> 

of  the  ittdBivo  foramen     18  18  Alveo-     guided,  lorming  the  lower  boundary  of  tlie 
.  larprocosa,  '  spheno-mazillary  fissure,  and  marked  by  a 

notch,  the  commencement  of  the  infraorbi- 
tal canal.  The  inferior  boundary  is  the  alveolar  process,  containing  the  last  two 
molar  teeth. 

The  orbital  tur/aee  is  triangular  and  thin,  and  constitutes  the  floor  of  the  orbit. 
It  is  bounded  internally  by  an  irregular  edge,  which  articulates  with  the  palate, 
ethmoid,  and  lachrymal  bone ;  poRteriorly,  by  the  smooth  border  which  enters 
into  the  formation  of  the  sph en o- maxillary  fissure ;  and,  anteriorly,  by  a  convex 
margin,  partly  smooth  and  partly  rough,  the  smooth  portion  forming  part  of  the 
lower  border  of  the  orbit,  the  rough  portion  articulating  with  the  malar  bone. 
The  middle  of  this  surfiice  is  channelled  by  a  deep  groove  and  canal,  the  infn- 
orbital,  which  terminutes  at  the  infraorbital  foramen  ;  and  near  the  root  of  tita 
nasal  process  is  a  slight  depression,  marking  the  origin  of  the  inferior  oblique 
musole  of  the  eyeball. 

The /our  procetse*  of  the  superior  maxiUaty  bone  are,  the  nasal,  malar,  alveo- 
lar, and  palate. 

The  natal  procett  ascends  by  the  side  of  the  nose,  to  which  it  forms  the  lateral 
boundary,  and  articutatea  with  the  frontal  and  nasal  bone.  By  its  ejclemal  aur- 
/ace  it  gives  attachment  to  the  levator  lubii  supcrioris  atscque  nasi,  and  to  the 
orbioularo  palpebrarum  muscle.     Its  interna/  tur/aix  contributes  to  ibrm  the 
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outer  wall  of  the  nares,  and  is  marked  transversely  by  a  horizontal  ridge  (crista 
turbinalis  superior),  which  divides  it  into  two  portions,  one  above  the  ridge, 
irregrular  and  uneven,  for  giving  attachment  to  and  completing  the  cells  of  the 
lateral  mass  of  the  ethmoid ;  the  other  below,  smooth  and  concave,  corresponding 
with  the  middle  meatus.  The  posterior  border  is  thick  and  grooved  for  the 
nasal  duct;  while  the  prominent  margin  in  front  of  that  groove  is  continuous 
with  the  lower  border  of  the  orbit ;  this  margin  is  marked  by  a  small  tubercle, 
which  serves  as  a  guide  to  the  introduction  of  the  knife  in  the  operation  for 
fistula  lachrymalis. 

The  ma&r  process,  large  and  irregular,  is  situated  at  the  angle  of  separation 
between  the  facial  and  zygomatic  surface,  and  presents  a  triangular  surface  for 
articulation  with  the  malar  bone. 

The  alveolar  process  forms  the  lower  margin  of  the  bone ;  it  is  spongy  and 
cellular  in  texture,  and  excavated  into  deep  holes  for  the  reception  of  eight 
teeth. 

The  palate  process  is  thick  and  strong,  and  projects  horizontally  inwards  from 
the  inner  surface  of  the  body  of  the  bone.  Superiorly,  it  is  concave  and  smooth, 
and  forms  the  floor  of  the  nares ;  inferiorly,  it  is  also  concave,  but  uneven,  and 
assists  in  the  formation  of  the  roof  of  the  palate.  The  latter  surface  is  marked 
by  a  deep  groove,  which  lodges  the  anterior  palatine  nerve  and  superior  palatine 
artery.  It§  internal  edge  is  raised  into  a  ridge  (crista  nasalis),  which,  with  a 
corresponding  ridge  in  the  opposite  bone,  forms  a  groove  for  the  reception  of  the 
vomer.  The  prolongation  of  this  ridge  forwards  beyond  the  level  of  the  facial 
eorfiice  of  the  bone  is  the  nasal  spine.  At  the  anterior  extremity  of  its  nasal 
surface  is  a  foramen,  which  leads  into  a  canal  formed  conjointly  by  the  two  supe- 
rior maxillary  bones,  the  anterior  palatine  canal.  The  termination  of  this  canal 
is  situated  immediately  behind  the  incisor  teeth,  hence  it  is  also  named  the  inci- 
sive foramen.  Associated  with  the  incisive  canal  are  two  smaller  canals,  the 
DftBO-palatine,  which  transmits  the  naso-palatine  nerves.  The  naso-palatine  canals 
are  situated  in  the  walls  of  the  incisive  canal,  and  terminate  inferiorly  in  that 
eanal,  either  by  separate  openings  or  conjoined. 

Development,  — -  By  four  centres :  one  for  the  anterior  part  of  the  palate  and 
incisive  portion  of  the  alveolar  process  (the  permanence  of  this  piece  constitutes 
the  intermaxillary  bone  of  animals) ;  one  for  that  portion  of  the  bone  lying 
iDtemally  to  the  infraorbital  canal  and  foramen ;  one  for  that  portion  lying  exter- 
nally to  the  infraorbital  groove  and  canal ;  and  one  for  the  palate  process.  The 
superior  maxillary  bone  is  one  of  the  earliest  to  show  signs  of  ossification,  this 
action  beginning  in  the  alveolar  process,  and  being  associated  with  the  early 
development  of  teeth.  The  early  development  of  the  alveolar  process,  and  the 
coDsequent  fusion  at  this  point  of  the  original  pieces,  explains  the  difficulties 
which  have  been  felt  by  anatomists  in  determining  the  precise  number  of  ossify- 
ing centres  of  this  bone. 

Articukuions.  —  With  nine  bones;  viz.,  two  of  the  cranium,  and  all  the 
bones  of  the  face,  excepting  the  inferior  maxillary.  These  are,  frontal  and  eth- 
moid ;  nasal,  lachrymal,  malar,  inferior  turbinated,  palate,  vomer,  and  its  fellow 
of  the  opposite  side. 

Attachment  of  Muscles,  —  To  ten;  orbicularis  palpebrarum,  obliquus  inferior 
oeoli,  levator  labii  superioris  alseque  nasi,  levator  labii  superioris  proprius,  leva- 
tor anguli  oris,  compressor  naris,  dilatator  naris,  depressor  alse  nasi,  buccinator, 
maaseter. 

Lachbtmal  Bones  (os  unguis,  from  an  imagined  resemblance  to  a  finger 
DailV  —  The  lachrymal  is  a  thin  oval-shaped  plate  of  bone,  situated  in  front  and 
Bt  toe  inner  angle  of  the  orbit.  It  may  be  divided  into  an  external  and  internal 
surface  and  four  borders.     The  external  surface  is  smooth,  and  marked  by  a  ver- 
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tical  ridge,  tbc  laobrjmid  crest,  into  two  portioiiH,  onu  of  whiob  ia  flit  and  enterr 
into  the  formation  of  the  orbit,  bence  may  be  called  the  orbital  portioo;  tbe 
other  ie  concaTe,  and  lodges  the  lachrymal  sac,  bence,  the  Ucfarymol  portion. 
The  orest  in  expanded  inferioi-ly  into  a  hook-shaped  process  (hunalus  iKchrj- 
malis),  which  forms  part  of  the  outer  bonadar^r  of  the  fossa  lachrymalis.  The 
t»fenia2  «ur/ace  is  aneven,  and  oompletes  the  aoterior  ethmcnd  cells;  it  assista 
also  in  forming  the  wall  of  the  nasal  fossae  and  nasal  duct.  The  four  borders 
articulate  with  adjoining  hones. 

Development.  —  By  a  single  centre,  appearing  in  the  early  part  of  the  ibird 
moDtb. 

Arlicuiationi.  — With /cur  bones;  two  of  the  cranium,  frontal  and  ethmoid; 
and  two  of  the  hee,  superior  maxillary  and  inferior  turbinated  booe. 

Attachment  of  Musc/ei.  —  To  one  moscle,  the  teosor  tarfli,  and  to  an  ezpan- 
eioD  of  Che  tondo  oculi,  the  former  arising  from  the  orbital  surface,  the  other 
being  attached  to  the  laohrymal  crest. 

Fio.  66.  Fio.  67. 
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1.  Orbital  portion  ottb«  bone.    2.  Lachrj- 

^Itek-<JF 

miil  portion ;  the  prominent  ridga  between 

^mmkMgy 

tbese  two  porlionj  ii  tba  creiL     3.  Lower 
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5 

ohrymBlie.     i.  Supcriiyr  border,  wbieb  ir- 

Ma1,1R    BOUt   or   THE     mOHT    SIbB;    KI- 

ticulHtai  witb  the  frontal  bone.     6.  Po.tB- 

TBRSAL  siTi.rACK.     I.  Anlerioc  nngle.     2. 

rioc  border,  whicb  articulate,  with  tbe  etb- 

Orbiial  procoM,     3.  FronUl  proeeie  — su- 

moid   bone.      8.    Anterior   border,    wbtcb 

perior  angle.      1.    Zjgomatio  procesi,— 

■rlicululet   with    Iba    superior   maiillnry 

poeterior    angle,      b.    Inferior  nngle.     S. 

MaiUlary    procew.      7.    Opening  for   in 

with  Ihe  inferior  lorbinatcd  bone. 

arlery  and  nerre. 

Malar  Bo.ves  (mala,  the  cheek).  —  Tho  malar  (os  jogale)  is  the  strong 
quadrangular  bone  which  forms  the  prominence  of  tbe  cheek.  It  is  divisiblB 
into  an  external  and  internal  surface,  and  four  processes,  frontal,  orbital,  maxi!> 
lary,  and  zygomatic.  Tbe  external  lur/ace  is  smooth  and  convex,  and  pierced 
by  several  small  openings,  which  give  passage  to  filaments  of  the  temporo-malar 
nerve  and  minute  arteries.  The  internal  tur/ace  is  concave,  partly  smooth  and 
partly  rough ;  smooth  where  it  forms  part  of  the  temporal  fossa,  and  rough  where 
it  articulates  with  the  superior  maxillary  bone. 

The _/Voiif(i/^ro(7«u  ascends  perpendicularly  to  form  the  outer  border  of  tbe 
orbit,  and  articulate  with  the  external  angular  process  of  the  frontal  bone.  The 
orbital  procem  is  a  thick  plate,  which  projects  inwards  from  the  frontal  process, 
and  unites  with  the  great  ala  of  the  sphenoid  to  constitute  the  outer  wall  of  the 
orbit.  It  is  pierced  hy  several  small  foramina  for  the  passage  of  temporo-molar 
filaments  of  the  superior  maxillary  nerve.  The  maxitlary  procesi  is  broad,  and 
articulates  with  the  superior  maxillary  bone.  The  tffifomafic  proce>$,  narrower 
than  the  rest,  projects  baekwarde  to  unite  with  the  zygoma  of  the  temporal 
hone. 

Beeelopmenl.  —  By  a  si  ogle  centre;  in  rare  instances  by  two  or  three.     In 
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many  aoimals  tbe  malar  bone  is  permaneDtly  divided  into  two  portions,  orbital 
and  malar.     Ossification  commences  in  tbe  malar  bone  soon  after  the  vertebrad. 

Articulations, — With  ybwr  bones;  three  of  the  cranium,  frontal,  temporal, 
and  sphenoid ;  and  one  of  the  'face,  saperior  maxillary. 

Attachment  of  Muscles. —  To  Jive :  levator  labii  superioris  proprius,  zygoma- 
ticus  minor  and  major,  masseter,  and  temporal. 

Palate  Bones.  —  The  palate  bones  are  situated  at  the  posterior  part  of  the 
nares,  where  they  enter  into  the  formation  of  the  palate,  side  of  the  nose,  and 
posterior  part  of  the  floor  of  the  orbit ;  hence  they  might  be  named  the  palato- 
naso-orbital  bones.  Each  bone  resembles  in  general  form  the  letter  L,  and  is 
divisible  into  a  horizontal  plate,  a  perpendicular  plate,  and  a  pterygoid  process  or 
tuberosity. 

The  horizontal  plate  is  quadrilateral;  and  presents  two  surfaces,  one  superior, 
which  enters  into  the  formation  of  the  floor  of  the  nares,  the  other  inferior,  form- 
ing the  posterior  part  of  the  hard  palate.     The  superior  surface  is  concave,  and 

Fio.  58. 


PosTEBiOR  TiBW  OF  THE  RIGHT  PALATE  BONE  in  it8  DRtunil  position  ;  it  is  slightlj  turned 
on  one  side,  to  obtain  n  ifight  of  the  internal  surface  of  tbe  perpendicular  plate  (2).  1.  Hori- 
sontal  plate  of  tbe  bone;  its  upper  or  nasal  surface.  2.  Perpendicular  plate;  its  internal  or 
natal  surface.  3,  10,  11.  Pterygoid  process  or  tuberosity.  4.  Internal  border  of  the  hori- 
sontal  plate,  which,  articulating  with  the  similar  border  of  the  opposite  bone,  forms  the  crista 
naaalis  for  the  reception  of  the  vomer.  5.  The  pointed  process,  which,  with  a  similar  pro- 
cess of  the  opposite  bone,  forms  the  palate  spine.  6.  The  horizontal  ridge  which  gires 
attachment  to  the  inferior  turbinated  bone ;  the  concavity  below  this  ridge  enters  into  the 
formation  of  the  inferior  meatus;  the  concavity  (2)  above  the  ridge,  into  that  of  the  middle 
meatus.  7.  Spheno-palatine  notch.  8.  Orbital  portion.  9.  Crista  turbinalis  superior  for 
tbe  middle  turbinated  bone.  10.  The  middle  facet  of  the  tuberosity,  which  enters  into  the 
formation  of  the  pterygoid  fossa.  The  facets  11  and  3^  articulate  with  the  two  pterygoid 
plates,  11  with  the  internal,  3  with  the  external. 

rises  towards  the  middle  line,  where  it  unites  with  its  fellow  of  the  opposite  side 
and  forms  part  of  a  crest  (crista  nasalis),  which  articulates  with  the  vomer.  The 
inferior  surface  is  uneven,  and  marked  by  a  slight  transverse  ridge,  to  which  is 
attached  the  tendinous  expansion  of  the  tensor  palati  muscle.  Near  its  external 
border  are  two  openings,  one  large  and  one  small,  the  posterior  palatine  fora- 
fmina ;  the  former  transmits  the  anterior  palatine  nerve  and  superior  palatine 
artery,  the  latter  the  middle  palatine  nerve.  The  posterior  border  is  concave, 
and  presents  at  its  inner  extremity  a  sharp  point,  which  with  a  corresponding 
point  in  the  opposite  bone  constitutes  the  palate  spine  for  the  attachment  of  the 
axygos  uvuiss  muscle. 

'the  perpendicular  plate  is  also  quadrilateral;  and  presents  two  surfaces,  one 
iotemal  or  nasal,  forming  part  of  the  wall  of  the  nares ;  the  other  external, 
bounding  the  spheno-maxillary  fossa  and  antrum.  The  internal  surface  is 
marked  near  its  middle  by  a  horizontal  ridge  (crista  turbinalis  inferior),  to  which 
is  united  the  inferior  turbinated  bone ;  and,  about  half  an  inch  above  this,  by 


F:o.  59. 


78  INPEHIOR    TtlBBINATED    BONEB. 

another  ridge  (ciiBta  tnrbinslis  superior),  for  tbe  attachment  of  the  middle  tnH>i- 
nated  bone.  The  concave  surface  below  the  inferior  ridge  is  the  lateral  bonDdarv 
of  the  inferior  meatus  of  the  nose  ;  that  between  the  two  ridges  corresponds  with 
the  middle  meatus,  and  the  surface  above  the  superior  ridge  with  the  superior 
meatus.  The  exUmal  ntr/aee,  extremely  irregular,  is  rough  on  each  side  for 
RTliculation  with  neighboring  bones,  and  smooth  in  the  middle  to  ooDstitute  tbo 
inner  boundary  of  the  spheoo -maxillary  fossa.  This  smooth  surface  terminates 
infcriorly  in  a  deep  groove,  which,  being  oompleled  by  the  taberositj  of  tho 
superior  maxillary  bone  and  pterygoid  process  of  the  sphenoid,  forms  the  potte- 
rior  palatine  canaL 

Near  the  upper  part  of  the  perpeudiculsr  plate  is  a  large  oval  notch  completed 
by  the  sphpnoid,  the  ipheno-palatine  /oramttt,  which 
transmits  the  superior  nasal  and  naso-palatine  nerves  and 
spheno-pnktine  srtery,  and  serves  to  divide  the  upper 
extremity  of  the  hone  into  two  portions,  an  anterior  or 
orbitalj'and  a  posterior  or  sphenoidal  portion.  The  orbi- 
tal portion  is  hollow  within,  and  presents  five  surfaces 
externally,  three  articular,  and  two  free ;  the  three 
articDlBrBre,anterior,which  looks  forwards,  and  articulates 
with  the  superior  maxillarY  bone,  intemsl  with  the  eth- 
moid, and  posterior  with  the  sphenoid.  The  free  sur- 
faces are,  superior  or  orbital,  which  forms  the  posterior 
part  of  the  floor  of  the  orbit,  and  external,  which  looks 
mto  the  sphcDO-maxillary  fossa. 

The  tphtnoidal portion,  much  smaller  than  the  orbital, 

rLiTB     has  three  sur&ces,  two  lateral  and  one  superior.     The 

■oHR,     external  lateral  snrface  enters  into  the  formation  of  the 

al  or    spheno-maxillarj  fossa ;  the  taternal  lateral  forms  part 

irhce.     Qf  the  lateral  boundary  of  the  nares ;  the  superior  snr- 

'°.*  °^    face  articulates  with  the  under  part  of  the  body  of  the 

sphenoid  bone,  and  assists  the  sphenoidal  spongy  bones 

closing  the  sphenoidal  sinuses.     This  portion  takes 

2.  Poai«rior  palo-    pt^Tt  in  the  formation  of  the  pterygo-palatine  canal. 

nikl ;  eacDpleud  b;         The  pterygoid  proceu  or  tuberotity  of  the  palate  boDS 

is  the  thick  and  rough  process  which  stands  backwards 

from  tho  angle  of  nnion  of  the  horixontal  with  the  pei^ 

pendionlar  portion  of  the  bone.     It  is  received  into  the 

angular  fissure,  which  exists  between  the  two  plates  of 

the  pterygoid  process  at  their  inferior  extremity,  and 

presents  three  sarfaces  :  one  concave  snd  smooth,  which 

forms  part  of  the  pterygoid  fossa;  and  one  at  each  side 

to  articulate  with  the  pterygoid  plates.     The  aoterior 

face  of  this  process  is  rough,  and  articulates  with  the 

superior  maxillary  hone. 

Development. — By  a  single  centre,  which  appears  id 
the  angle  of  union  between  the  horizontal  and  perpen- 
dicular portion,  at  the  same  time  as  ossification  in  the 
vertebne. 

ArliculatioTu  — With  six  bones:    two  of  the  on- 
niam,  sphenoid  and  ethmoid;   and  four  of  the   face. 
superior  maxillary,  inferior  turbinated,  vomer,  Hnd  the 
palate  bone  of  the  oppoaite  side. 
Attachment  of  MuKle*. — To/our;  tensor  palsti,  azygos  nvnlee,  internal  and 
external  pterygoid. 

Infkrior  Tubbinated  Bones. — The  inferior  tarbinated  or  spongy  bone,  » 
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rior  maxillar;  bout  and 
pterygoid  practia.  Tb« 
roggh  aurraca  la  tbe  left  of 
the  ciDil  (2}  BrUeulat«f 
sKb  the  internal  pl^r;- 
goid  plait.  S.  Spbeao-pala- 
tioa  noteb  4,  i,  t.  Orbital 
portion  ar  tbe  perpend iea- 
lar  pinte.  i.  Sphcno-raai- 
ill»rjf.eetofthiiporUon; 
5,  orbital  facet;  6,  maiil- 

with  the  (uperlor  maiil- 
lac;  bone.  T.  Sphenoidal 
portlDD  of  tbe  perpendlca- 
lar  plate.  8.  Pterygoid 
proceai  or  tabarotity  of  tha 
bona. 


■  thin  Ujer  of  light  and  poroon  bone,  attached  to  the  crista  (urbinalis  inferior 
of  the  onter  waU  of  the  narea,  aod  projecting  inwards  towards  tbc  septam 
ouiam  It  is  somewhat  triangular  in  form,  one  an|>Ie  being  directed  upwards 
aod  the  curved  base  downwards ;  and  sligbtl;  curled  apon  itself,  so  as  to  bear 
some  resemblance  to  one  valve  of  a  bivalve  shell,  "hence  its  desigoation,  amcha 
inferior.  The  bone  presents  for  examination,  two  surfaces,  intercal  end  exter- 
nal; three  borders,  anterior,  superior,  and  inferior;  and  three  angles,  anterior, 
posterior,  and  superior.  Xhe  internal  or  convex  tur/aee  looks  inwards  and 
upmrds,  and  forms  Uie  inferior  boDodar;  of  the  middle  meatus  nans;  it  is 
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t,  >,  3.  Cual  for  lb«  nu^it  poiLerinr  eiUrna 

■rUi7,  diTidJDg  IdIo  two  deep  giooTei.     Tha 

EimitlLTIKV  OP  TKI  IHFEKIOH  TOB- 

eipbir  3  ilio  denoUs  ths  ulterior  bordtr  of 

lIBiTlin     MSB     OP    TBI    RIOBT    SIDE.       1. 

thi  l»D>.    i.  Futdrior  b«rdtr.      S,  G.  Utt. 

Anterior  aoglo,  whioh  reMii  on  Ihe  crbU 

rioT  border.     S.  Anterior  an gli.    T.  PoaWrior 

tarbinalii  inferior  of  tlie  laperior  nikiil- 

mngla.     S.  Saperlor  »ngle.     9.  Proetiani  \*- 

larj.     3.  Poiterior  ingle,  wbloh  reaU  on 

tbe  criala  turbiaalii  inferior  of  Ihe  pelaM 

bone.    S.  Dncironn  proceaa,  which  real* 

Boidal  pro«u,  and  urticalBtiog  wilb  Ihe  <th. 

on  Ihe  lower  n]«rgin  of  Ihe  opening  into 

■oldbme.    12.  An  opeaing  into  Ihe  mntmiii. 

tbe  utram     4.  Inferior  border.] 

marlted  by  one  or  two  longitudinal  grooves  or  canals  for  branches  of  the  nasai 
nerrea  and  spbeno-palatinc  artery.  The  exiemal  or  concave  tur/ace  looks  down- 
wards and  ontwards,  and  constitutes  tbe  roof  of  the  inferior  meatns.  Tbe  ante- 
rior border  looks  upwards  and  forwards,  is  thin  and  somewhat  concave,  and 
wticniatea  with  tbe  crista  turbinalis  of  the  superior  maxillary  and  with  tbe 
laehrjmal  booe.  The  ruperior  border,  long  and  uneven,  articulates  with  the 
erista  turbinalis  of  tbe  palate  bone,  and  with  the  superior  maxillary.  The  »/«• 
rior  border  is  convex,  rounded,  and  free,  and  thicker  than  tbe  rest  of  the  bone. 
The  anterior  atigle,  attached  to  tbe  superior  maxillary  bone,  advances  forwards 
BCaHjr  to  the  anterior  margin  of  the  nares.  The  potierior  anglr.,  sharp  and 
pinated,  is  prolonged  backwards  on  tbe  internal  pterygoid  plate.  The  ivperior 
dfl^/e,  more  or  lees  rounded,  gives  origin  to  three  thin  and  laminated  processes. 
The  most  anterior  of  these  prooesscs,  ^rocestu*  laehrymalU,  derived  from  the 
npper  extremity  of  the  anterior  border,  articulates  with  the  lacbrymal  bone,  and 
assists  in  completing  the  nasal  duct ;  the  posterior  process,  proceutit  eihmoidalit, 
derived  directly  from  the  superior  angle  or  border,  often  from  both,  articulates 
with  tbe  ethmoid  bone;  the  middle  process,  proceuui  maxiUaris  [^unciform  pro- 
cat],  proceeding  also  from  the  superior  border,  is  reflected  downwards,  and 
aaauls  in  completing  tbe  inner  wall  of  the  antrum,  articulating  with  tbe  superior 
■nazillai;  and  palate  bone. 

Development.  — By  a  single  centre,  which  appears  at  about  the  middle  of  tbe 
first  yeu. 

It  affords  no  attachment  to  moscles. 

ArtirviatioH*.  —  With  four  bonea;  ethmoid,  superior  maxillary,  lachrymal, 
■nd  palate. 

ToHXR.  —The  Tomer  is  a  thin,  qusdrilsteTal  plate  of  bone,  forming  the  po»- 
tnior  and  inferior  put  of  the  septum  of  the  nares. 
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The  mperufT  harder  is  broad  aod  expanded,  to  articulate,  id  the  middle,  with 
the  noder  surface  of  the  body  of  the  sphenoid,  and  on  each  side  (ala)  with  the 

processus  vaginalis  of  the  pterygoid  pro- 
JP'o-  62.  cess.     The  anterior  part  of  this  border 

is  hollowed  into  a  sheath  for  the  recep- 
tion  of  the  rostrum   of  the  sphenoid. 
The  inferior  border  is  thin  and  uneven, 
and  is  received  into  the  grooved  sum- 
.  mit  of  the  crista  nasalis.     The  posterior 
border  is  sharp  and  free,  and  forms  the 
Thb  vomer  viewed  on  its  left  aspect,     posterior  division  of  the  two  nares.    The 
1, 1.  lu  saperior  border,  with  the  two  al».      anterior  border  is  more  or  less  deeply 

2,  2.  Inferior  border.     3.    Posterior  border.       grooved  for  the  reccptioQ   of  the  central 

4,  4.  That  portion  of  the  anterior  border     lamella  of  the  ethmoid  and  the  cartilage 
which  articulates  with  the  central  Umella  of     ^f  ^^^  septum.     This  groove  is  an  indi- 

the  ethmoid      5.  6.  Inferior  portion  of  the  ^^j^^   ^f  ^y^^  ^^j      Constitution   of   the 

antenor  border,  which  unites  with  the  car-  i  -  .        ,         ,r  -^   j     ^  ,.«_     •   i» 

tilage  of  the  septum.     6,  6.  An  elevation  on  ^"^  ^^  ^''^  '*™f  »>  '^^^^^  *^  ^^«  *°^^ 

the  bone  marking  iU  point  of  separation  into  "««'    \''^^^'        The    VOmer     not    uufre- 

two  layers;  the  two  layers  are  seen  along  q^^^ntly  presents  a  COnvexity  tO  one  or 

the  whole  length  of  the  anterior  border  from  ^"^  Other  Side,   generally,  it  IS  Said,   tO 

4  to  the  lower  5.  the  left. 

Development  —  By  a  single  ceotre, 
which  makes  its  appearance  at  the  same  time  with  those  of  the  vertebrae.  Ossi- 
fication begins  from  below  and  proceeds  upwards.  At  birth,  the  vomer  presents 
the  form  of  a  trough,  in  the  concavity  of  which  the  cartilage  of  the  septum  nasi 
is  placed ;  it  is  this  disposition  which  subsequently  enables  the  bone  to  embrace 
the  rostrum  of  the  sphenoid. 

The  vomer  has  no  muscles  attached  to  it. 

Articulations, — With  six  bones:  sphenoid,  ethmoid,  two  superior  maxillary, 
two  palate ;  and  the  cartilage  of  the  septum. 

Inferior  Maxillary  Bone. — The  lower  jaw  is  the  arch  of  bone  which 
contains  the  inferior  teeth :  it  is  divisible  into  a  horizontal  portion  or  body,  and 
a  perpendicular  portion,  the  ramus,  at  each  side. 

Upon  the  external  surface  of  the  body  of  the  bone,  at  the  middle  line,  and 
extending  from  between  the  two  first  incisor  teeth  to  the  chin,  is  a  slight  ridge, 
crista  mentalisj  which  indicates  the  point  of  conjunction  of  the  lateral  halves  of 
the  bone  in  the  young  subject^  the  symphysis,  [The  crista  mentalis  terminates  in 
front  and  below  by  a  triangular  eminence,  the  mental  process."]  Immediately 
external  to  this  ridge  is  a  depression  which  gives  origin  to  the  depressor  labii  infe- 
rioris  muscle ;  and,  corresponding  with  the  root  of  the  lateral  incisor  tooth,  another 
depression,  the  incisive  fossa,  for  the  levator  labii  inferioris.  Further  outwards  is 
an  oblique  opening,  the  mental  foramen ,  for  the  exit  of  the  mental  nerve  and  infe- 
rior dental  artery ;  and  below  this  foramen,  the  commencement  of  an  oblique  ridge, 
which  runs  upwards  and  outwards  to  the  base  of  the  coronoid  process,  and  gives 
attachment  to  the  depressor  anguli  oris,  platysnia  myoides,  and  buccinator  muscle. 
Near  the  posterior  part  of  this  surface  is  a  rough  impression  made  by  the  masseter 
muscle ;  and,  immediately  in  front  of  this  impression,  a  groove  for  the  fEicial 
artery.  The  projecting  tuberosity  at  the  posterior  extremity  of  the  lower  jaw,  at 
the  point  where  the  body  and  ramus  meet,  is  the  angle. 

Upon  the  internal  surface  of  the  body  of  the  bone,  at  the  symphysis,  are  two  small 
pointed  tubercles^  immediately  beneath  these,  two  other  tubercles,  less  marked; 
beneath  them,  a  ridge,  and  beneath  the  ridge  two  rough  depressions  of  some  size. 
These  four  points  give  attachment,  from  above  downwards,  to  the  gcnio-hyo- 
glossi,  genio-hyoidei,  part  of  the  mylo-hyoidei,  and  digastric  muscles.  Running 
outwards  into  the  body  of  the  bone  from  the  above  ridge  is  a  prominent  line,  the 
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mylo-hyaidean  ridge,  which  gives  attachment  to  the  nijlo-hyoideus  mnscle,  and 
by  its  extremity  to  the  pterygo-mazillary  ligament  and  superior  constrictor 
musclo.  Immediately  above  the  ridge,  and  by  the  side  of  the  symphysis,  is  a 
smooth  concave  surface,  which  corresponds  with  the  sublingual  gland;  and 
below  the  ridge,  and  more  externally,  a  deeper  fossa  for  the  submaxillary  gland. 

The  iuperior  border  of  the  body  of  the  bone  is  the  alveolar  process,  furnished 
in  the  adult  with  alveoli  for  sixteen  teeth.  The  inferior  border  or  base  is 
rounded  and  smooth ;  thick  and  everted  in  front  to  form  the  chin,  and  thin 
behind  where  it  merges  into  the  angle  of  the  boae. 

The  ramus  is  a  strong  square-shaped  process,  differing  in  direction  at  various 
periods  of  life ;  thus,  in  the  foetus  and  infant,  it  is  almost  parallel  with  the  body; 
IQ  youth  it  is  oblique,  and  gradually  approaches  the  vertical  direction  until  man- 
hood ;  in  old  age,  after  the  loss  of  the  teeth,  it  again  declines,  and  assumes  the 
oblique  direction.  On  its  external  surface  it  is  rough,  for  the  attachment  of  the 
masseter  muscle ;  and  at  the  junction  of  its  posterior  border  with  the  body  of  the 
bone,  it  has  a  rough  tuberosity,  the  angle  of  the  lower  jaw,  which  gives  attach- 
ment by  its  inner  margin  to  the  stylo-maxillary  ligament 

The  upper  extremity  of  the  ramus  presents  two  processes,  separated  by  a 
concave  sweep,  the  sigmoid  notch.  The 
anterior  is  the  coronoid  process;  it  is 
sharp  and  pointed,  and  gives  attachment  by 
its  inner  surface  to  the  temporal  muscle. 
The  anterior  border  of  the  coronoid  process  is 
grooved  at  its  lower  part  for  the  buccina- 
tor muscle.  The  posterior  process  is  the 
condyle,  which  is  flattened  from  before  back- 
wards, oblique  in  direction  [from  without, 
inwards  and  backwards],  and  smooth  on  its 
upper  surface,  to  articulate  with  the  gle- 
noid cavity  of  the  temporal  bone.  The  con- 
striction around  the  base  of  the  condyle  is 
its  necky  into  which  is  inserted  the  external 
pterygoid  muscle.  The  sigmoid  notch  is 
crowed  by  the  masseteric  artery  and  nerve. 

The  internal  surface  of  the  ramus  is 
marked  near  its  centre  by  a  large  oblique 
foramen,  the  inferior  dental,  for  the  en- 
trance of  the  inferior  dental  artery  and  nerve 
into  the  dental  canal.  Bounding  this  open- 
ing is  a  sharp  margin,  to  which  is  attached 
the  internal  lateral  ligament,  and  passing 
downwards  from  the  opening  a  narrow  groove 
which  lodges  the  mylo-hyoidean  nerve  with 
a  small  artery  and  vein.  To  the  uneven 
turfmce  above  and  in  front  of  the  inferior 
dental  foramen,  is  attached  the  temporal 
moscle,  and  to  that  below  it,  the  internal 
pterygoid.  The  internal  surface  of  the  neck  of  the  condyle  eives  attachmenc 
to  the  external  pterygoid  muscle;  and  the  angle  to  the  stylo-maxillary  liga- 
ment. 

Development, — ^By  tu^o  centres ;  one  for  each  lateral  half,  the  two  sides  meet- 
ing at  the  sjrmphysis,  where  they  become  united.  The  lower  jaw  is  the  earliest 
of  the  bones  of  the  skeleton  to  exhibit  ossification  with  the  exception  of  the 
clavicle ;  ossific  union  of  the  symphysis  takes  place  during  the  first  year. 

Articulations,  —  With  the  glenoid  fossse  of  the  two  temporal  bones,  through 
tlie  medium  of  a  fibro-cartiMge. 
6 
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Thb  LofrxR  JAW.  1.  Bodj.  2.  Ra. 
3.  Symphysis.  4.  Foisa  for  the 
depressor  labii  inferiorit  muscle.  5. 
Mental  forameD.  0.  External  oblique 
ridge.  7.  GrooTe  for  the  facial  arterj ; 
the  iiituation  of  the  groove  is  marked  by 
a  notch  in  the  bone  a  little  in  front  ol 
the  cipher.  8.  The  angle.  9.  Extremity 
of  the  mylo-byoidean  ridge.  10.  Coro- 
noid process.  11.  Condyle.  12.  Sigmoid 
notch.  13.  Inferior  dental  foramen.  14. 
Mylo-hyoidean  groove.  15.  Alveolar  pro- 
cess. 1.  Middle  and  lateral  incisor  tooth 
of  one  side,  e.  Canine  tooth,  b.  Two 
bicuspides.    m.  Three  molares. 
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Attachment  of  Muscles, — To  fourteen  pairs;  by  the  external  surface,  com- 
raenciDg  at  the  symphysis  and  proceeding  outwards,  levator  labii  inferioris, 
depressor  labii  inferioris,  depressor  anguli  oris,  platysma  myoides,  buccinator, 
and  masseter;  by  the  internal  surface,  also  commencing  at  the  symphysis,  the 
genio-hyo-glossus,  genio-hyoideus,  mylo-hyoideus,  digastricus,  superior  constrictor, 
temporal,  external  pterygoid,  and  internal  pterygoid. 

• 
Table  showing  the  Points  of  Development^  Articulations,  and  Atta^chment  of 

Muscles,  of  the  Bones  of  the  Head, 

Deyelopment.  Articulations.        Attachment  of  Mnscles. 


Occipital  .  .  . 
Parietal  .  .  .  . 
Frontal  .  .  .  . 
Temporal  .  .  . 
Sphenoid  .  .  . 
Ethmoid  .  .  . 
Nasal  .... 
Superior  Maxillary 
Lachrymal  .  .  . 
Malar  .  .  .  . 
Palate  .... 
Inferior  Turbinated 
Vomer  .  .  .  . 
Lower  Jaw  .     .     . 


7 
1 
2 
5 

12 
8 
1 
4 
1 
1 
I 
1 
1 
2 


6 

5 

12 

6 

12 

13 

4 

9 

4 

4 

6 

4 

6 

9 


13  pairs. 

1  muscle. 

2  pairs. 

14  muscles. 
12  pairs. 

none. 

none. 

10  muscles. 

1  muscle. 

5  muscles. 

4        « 

none. 

none. 

14  pairs. 


SUTURES. 

The  bones  of  the  cranium  and  face  are  connected  with  each  other  by  means 
of  sutures  (sutura^  a  seam),  of  which  there  are  four  principal  varieties:  serrated, 
Fquamous,  harmonia,  and  schindylesis. 

The  serrated  suture  is  formed  by  the  union  of  two  borders  possessing  serrated 
edges,  as  in  the  coronal,  sagittal,  and  lambdoid  sutures.  In  these  sutures  the 
serrations  are  formed  almost  wholly  by  the  external  table,  the  edges  of  the 
internal  table  lying  merely  in  apposition. 

The  squamous  suture  (squama,  a  scale)  is  formed  by  the  overlapping  of  the 
bevelled  edges  of  two  contiguous  bones,  as  in  the  articulation  between  the  tem- 
poral and  lower  border  of  the  parietal.  In  this  suture  the  approximated  surfaces 
are  roughened,  so  as  to  adhere  mechanically  with  each  other. 

The  harmonia  suture  (opetv,  to  adapt)  is  the  simple  apposition  of  contiguous 
surfaces,  the  surfaces  being  more  or  less  rough  and  retentive.  This  suture  is 
seen  in  the  connexion  between  the  superior  maxillary  bones,  or  of  the  palate 
processes  of  the  palate  bones  with  each  other. 

The  schindylesis  suture  (tizi'vhv'Kriai.s,  a  fissure)  is  the  reception  of  one  bone  into 
a  sheath  or  fissure  of  another,  as  occurs  in  the  articulation  of  the  rostrum  of  the 
sphenoid  with  the  vomer,  or  of  the  latter  with  the  perpendicular  lamella  of  the 
ethmoid,  and  with  the  crista  nasalis  of  the  superior  maxillary  and  palate  bones. 

The  serrated  suture  is  formed  by  the  interlocking  of  the  radiating  fibres  along 
the  edges  of  the  flat  bones  of  the  cranium  during  growth.  When  this  process  is 
retarded  by  over-distension  of  the  head,  as  in  hydrocephalus,  and  sometimes 
without  any  such  apparent  cause,  distinct  ossific  centres  are  developed  in  the 
interval  between  the  edges ;  and  being  surrounded  by  the  suture,  form  indepen- 
dent pieces,  which  are  called  ossa  trtquetra,  or  ossa  Wormiana.  In  the  lamb- 
doid suture  there  is  generally  one  or  more  of  these  bones ;  and,  in  a  beautiful 
hydrocephalic  skeleton  '  in  the  College  of  Surgeons,  there  are  upwards  of  one 
hundred. 

*  This  skeleton  belonged  to  Mr.  Liston. 
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The  caroiial  suture  (fig.  64)  extends  transversely  across  the  vertex  of  the 
tknll,  from  the  upper  part  of  the  greater  wing  of  the  sphenoid  of  one  sido'to  the 
same  point  of  the  opposite  side ;  it  connects  the  frontal  with  the  parietal  hones. 
In  the  formation  of  this  puture  the  edges  of  the  articulating  hones  are  hevelled, 
BO  that  the  parietal  rest  upon  the  frontal  at  each  side,  and  in  the  middle  the 
frontal  rests  upon  the  parietal  hones ;  they  thus  afford  to  each  other  mutual 
support,  and  increased  consolidation  to  the  skull. 

The  sagittal  suture  extends  longitudinally  backwards  along  the  vertex  of  the 
skull,  from  the  middle  of  the  coronal  to  the  apex  of  the  lambdoid  suture.  It  is 
much  serrated,  and  serves  to  unite  the  two  parietal  bones.  In  the  young  sub- 
ject, and  sometimes  in  the  adult,  this  suture  is  continued  through  the  middle  of 
the  frontal  bone  to  the  root  of  the  nose,  under  the  name  of  the  frontal  suture, 
Ossa  triquetra  are  sometimes  found  in  the  sagittal  suture. 

The  lambdoid  suture  is  named  from  some  resemblance  to  the  Greek  letter  A, 
consisting  of  two  branches,  which  diverge  at  an  acute  angle  from  the  extremity 
of  the  sagittal  suture.  This  suture  connects  the  occipital  with  the  parietal  bones. 
At  the  posterior  and  inferior  angle  of  the  parietal  bones,  the  lambdoid  suture 
is  cootioued  onwards  in  a  curved  direction  to  the  base  of  the  skull,  and  serves  to 
unite  the  occipital  bone  with  the  mastoid  portion  of  the  temporal,  under  the 
name  of  additamentum  suturse  lambdoid alis.  It  is  in  the  lambdoid  suture  that 
068a  triquetra  occur  most  frequently. 

The  squamous  suture  (fig.  64)  unites  the  squamous  portion  of  the  temporal 
bone  with  the  greater  ala  of  the  sphenoid,  and  with  the  parietal,  overlapping  the 
lower  border  of  the  latter.  The  portion  of  the  suture  which  is  continued  back- 
wards from  the  squamous  portion  of  the  bone  to  the  lambdoid  suture,  and  con- 
nects the  mastoid  portion  with  the  posterior  inferior  angle  of  the  parietal,  is  the 
additamentum  suturm  squamosa. 

The  additamentum  suturaB  lambdoidalis,  and  additamentum  sutursB  squamosse, 
constitute  together  the  mastoid  suture. 

Across  the  upper  part  of  the  face  is  an  irregular  suture,  the  transverse,  which 
connects  the  frontal  bone  with  the  nasal,  superior  maxillary,  lachrymal,  ethmoid, 
sphenoid,  and  malar  bones.  The  remaining  sutures  are  not  sufficiently  important 
to  deserve  particular  names  or  description. 

REGIONS    OF    THE    SKULL. 

The  skull,  considered  as  a  whole,  is  divisible  into  four  regions :  a  superior 
region  or  vertex ;  a  lateral  region  ' ;  an  inferior  region  or  base ;  and  an  anterior 
region,  the  face. 

The  SUPERIOR  REGION,  or  vertex  of  the  skull,  is  bounded  anteriorly  by  the 
frontal  eminences ;  on  each  side  by  the  temporal  ridge  and  parietal  eminence ; 
and  behind  by  the  superior  curved  line  of  the  occipital  bone  and  occipital  protu- 
berance. It  is  crossed  transversely  by  the  coronal  suture,  and  marked  &om 
before  backwards  by  the  sagittal,  which  terminates  posteriorly  in  the  lambdoid 
mUore.  Near  the  posterior  extremity  of  the  region,  and  on  each  side  of  the 
sagittal  suture,  is  the  parietal  foramen. 

On  the  inner  or  cerebral  surface  of  this  region  is  a  shallow  groove,  extending 
along  the  middle  line  from  before  backwards,  for  the  superior  longitudinal  sinus; 
at  either  side  of  this  groove  are  several  small  fosssD  for  the  Pacchionian  bodies, 
and  farther  outwards,  digital  fossse  corresponding  with  the  convexities  of  the 
eonvolutions,  and  numerous  ramified  grooves  for  lodging  the  branches  of  the  arteria 
meninges  media. 

The  LATERAL  REGION  of  the  skull  is  divisible  into  three  portions ;  temporal, 
mastoid,  and  zygomatic. 

The  temporal  portion,  or  temporal  fossa,  is  bounded  above  and  behind  by  the 
temporal  ridge,  in  front  by  the  external  angular  process  of  the  frontal  and  by  the 

'  [There  are,  of  course,  two  lateral  regions.] 
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malar  bone,  and  below  bj  the  zygoma.  It  is  formed  by  part  of  the  A«otmI,  great 
wing  of  the  apbenoid,  (wmlBl,  sqaamona  portion  of  the  temporal,  malar  bone, 
and  nygoma,  and  lodges  the  temporal  muscle  with  the  deep  temporal  arteries  and 

The  mattoid  portion  is  rough,  for  the  attachment  of  miiEcleH.  On  its  poste- 
rior part  is  the  mastoid  foramen;  and  below,  the  mastoid  process.  Id  front  of 
the  mastoid  process  is  the  external  auditory  foramen,  anrrounded  by  the  external 
auditory  process ;  and  in  front  of  this  forameD  the  glenoid  cavity,  bounded  above 
by  the  middle  root  of  the  zygoma  and  in  front  by  its  tubercle. 

Fid.  64. 


F>  avT  TTiw  or  thk  skull.  I.  Fronl>l  porlion  of  the  frontal  bona.  The  2,  Immediately 
over  the  root  of  tbe  aote,  refen  to  tbe  niaal  tuberositr ;  the  3,  otci  the  orbil^  lo  the  tnpra- 
orbiul  ridge.  4.  Optia  foremen,  b.  Sphenoidal  fissure.  .  6.  Spbeno-msiillnrj  flgiur&  T. 
Lmcbr; Dial  fotia  in  tbe  liehrjmal  bone,  the  eommencemeni  of  the  Dual  ilnct.  The  llgurei 
*.  6,  6,  T,  are  within  the  orbiL  8.  Opening  of  the  anterior  nares,  divided  into  tuo  parte  by 
the  Tomer;  the  cipher  it  planed  npon  the  latter.  S,  Infraorbital  foramen.  10.  Malar  boae. 
11.  Symptayiie  of  the  lower  jnw.  U.  Uentil  foramen.  13.  Riiinnt  of  the  lower  Jaw.  U. 
Pariotal  bone.  15.  Coronal  inture.  IB.  Temporal  hone,  IT.  Sqnamom  latore.  ■  18. 
Upper  part  of  the  great  aln  of  the  pphenoid  bona.  19.  CommeDcenieDt  of  the  tempanil 
8,  Biiiiting  to  form  the  ijgomatio  areb.     II.  Haa- 

Tbe  zygomatic  porlion,  or  foua,  is  the  irregular  cavity  below  the  lygoma, 
bounded  in  front  by  tbe  superior  maxillary  bone,  internally  by  the  external 
pterygoid  plate,  above  by  part  of  tbe  great  wing  of  the  sphenoid,  squamous  por- 
lion of  tbe  temporal  booe,  and  temporal  fossa;  and  externally  by  the  zygomatic 
arch  and  ramus  of  the  lower  jaw.  It  contains  the  external  pterygoid,  part  of  the 
temporal,  and  internal  pterygoid  muscle,  the  internal  maxillary  artery  and  infc' 
rior  maxillary  nerve,  with  their  branches.  At  tbe  inner  side  and  upper  part  of 
the  zygomatic  fossa  are  two^ssnres,  spbcoo-maxillary  and  ptery go-maxillary.  Tho 
$pheno-maxillary  Juttire,  horizontal  in  direction,  opens  into  the  orbit,  and  is 
situated  between  the  groat  aia  of  the  sphenoid  and  the  superior  maxillary  bone. 
It  is  completed  externally  by  tbe  malar  bone.  The  pUTygo-tnaxiUary  fiaure  is 
vertical,  and  descenda  at  a  right  angle  from  the  [inner]  extremity  of  the  preceding. 
It  U  situated  between  the  pterygoid  process  and  the  tuberosity  of  the  superior  max- 
illary bone,  and  transmits  the  internal  maiiUaiy  artery.  At  the  angle  of  junc- 
tion of  these  two  fissures  is  a  small  space,  the  spheno-maxUlary  foua,  bounded 
by  the  sphenoid,  palate,  and  superior  maxillary  bone.  In  this  space  are  seen  tbe 
openings  of  five  foramina;  foramea  rotundum,  spheno-palatine,  ptery go-palatine, 
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posteiior  pristine,  bdcI  Vidian.  The  spheDo-maiillary  fossa  lodges  Meckel's 
^anglioD  and  the  terminatioD  of  the  ioternal  mazillarj  artery. 

The  BASE  or  THE  SKULL  presents  an  iDteraal  or  cerebral,  and  aD  external  or 
banltrsur&M. 

The  cerebral  tur/ace  is  divisible  into  three  parts,  which  are  named,  anterior, 
middle,  and  posterior  foasa  of  the  base  of  the  cranium.  The  anterior /oita  is 
somewhat  convex  at  each  side,  where  it  corresponds  with  the  roof  of  the  orbits; 
and  concave  in  the  middle,  in  the  situation  of  the  ethmoid  bone  and  anterior  part 

Fro.  66. 


D  aide  of  tb«  ■nUrioi  foaia ;  the 
tifhtt  ii  placed  on  the  roof  oC  tbe  orbit,  rormed  b;  the  orbital  pints  ol  the  frontal  bone.  2. 
Lexer  wiDB  "f  tba  iphenoid.  3.  Criata  gilli.  1.  Fornmen  cncum.  b.  Cribrifarm  lamella 
of  tb*  ttbnoid-  A.  Proceafui  oliTaria.  T.  Foramen  opticum.  8.  Acterlor  diooid  pnceaa. 
9.  Carotid  (TOOTb  on  the  aide  of  tbe  lella  turcica,  for  the  Internal  carotid  arler7  and  carer- 
sou  ainiu.  ID,  II,  12.  [One  aid*  of  tbe]  middle  foaaa  of  the  baaa  of  the  aliaU.  10,  maiki 
tbe  great  ■)>  of  the  apbeooid.  II.  Squsmoua  poiilao  of  the  tMnporal  hone.  12.  Pelrona 
portion  Dtth*  temporal.  13.  Sdl ft  tardea.  14.  Batilac  portion  of  tbe  apbeaoid  and  oeol- 
pita]  bone  (eliTui  Dlamenbicbii).  Tbe  unevta  ridge  betoeen  Noa.  13,  11,  ia  the  dorium 
tphippii,  and  the  promineat  aaglei  of  Ibia  ridge  tbepotterior  cllooid  proeeaaea.  IS.  Foramen 
Totandom.  Ifl.  Fontmen  orale.  IT.  Foramen  tplnoaom ;  tbe  imall  irregalar  opening  be- 
tween 17  and  12  la  the  hiatal  Fallopii.  IS.  [One  aide  of  the]  pogterior  foraa  of  the  baie  of 
theiknll;  reoeptainlnm  eerebelli.  19,  19.  Qrooie  for  tbe  tater&l  aicoi.  20.  Bidge  on  lb* 
ooeipital  bone,  which  girei  attaebtnent  to  the  fall  eerebelli.  21.  Ponmen  aDgQnm.  22. 
HaUni  aodltorio*  iolmiaa.    23.  Jugular  foramen. 

of  the  body  of  the  sphenoid.  The  latter  and  tbe  lesser  wings  coostitote  its  pos- 
terior boundary.  It  supports  tbe  anterior  lobes  of  tbe  cerebrum.  In  the  middle 
line  of  this  foasB,  at  iia  anterior  part,  is  the  critta  galli;  immediately  in  front  of 
that  process,  the  foramen  cteeum;  and  on  each  side,  the  cribriform  plate  with  its 
foramina,  for  the  transmission  of  tbe  filaments  of  the  olfactory  and  nasal  branch 
of  the  ophthalmic  nerve.  Further  back  in  the  middle  line  is  theproceitui  all- 
varii,  and  at  tbe  sides  of  this  process  the  optic  foramina,  anterior  aod  middle 
clinoid  procrMet,  and  vertical  ijroovei  for  tbe  internal  carotid  arteries. 

TbemiV^if^/oMaof  the  base,  deeper  than  the  preceding,  is  bounded  [on  each  side^ 
in  front  by  the  lesser  wing  of  the  sphenoid  ;  behind,  by  tbe  petrous  portion  of  the 
lemporslbouo;  and  is  divided  into  two  lateral  parts  by  the  sella  turcica.  It  is  formed 
[OD  rather  aide]  by  the  posterior  part  of  the  body,  great  ala,  and  spinotis  process  of 
ttw  sphenoid,  and  by  the  petrous  and  squamous  portion  of  the  temporal  bone- 
In  the  centre  of  this  fossa  is  the  lelta  tardea,  wbich  lodges  the  pituitary  glund, 
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bounded  in  front  by  the  anterior  and  middle^  and  behind  by  the  dorsum  ephippit 
B.nd  posterior  clinoid  processes.  On  each  side  of  the  sella  turcica  is  the  carotid 
groove  for  the  internal  carotid  artery,  cavernous  plexus  of  nerves,  cavernous  sinus, 
and  orbital  nerves ;  and  further  outwards  the  following  foramina,  from  before 
backwards :  sphenoidal  fissure  (foramen  lacerum  anterius)  for  the  transmission 
of  the  third,  fourth,  three  branches  of  the  ophthalmic  division  of  the  fifth,  and 
the  sixth  nerve,  and  ophthalmic  vein ;  foramen  rotundum,  for  the  superior  max- 
illary nerve ;  foramen  ovale,  for  the  inferior  maxillary  nerve,  arteria  meningea 
parva  and  nervus  petrosus  superficialis  minor;  foramen  spinosum,  for  the  arteria 
meningea  media ;  foramen  lacerum  basis  cranii,  which  gives  passage  to  the  in- 
ternal carotid  artery,  carotid  plexus,  and  petrosal  branch  of  the  Vidian  nerve.  On 
the  anterior  surface  of  the  petrous  portion  of  the  temporal  bone  is  a  groove,  lead- 
ing to  a  fissured  opening,  the  hiatus  Fallopii,  for  the  petrosal  branch  of  the  Vidian 
nerve ;  and,  immediately  beneath  this,  a  smaller  foramen,  for  the  nervus  petrosus 
superficialis  minor.  Towards  the  apex  of  the  petrous  portion  is  the  notch  for  the 
fifth  nerve,  and  below  it  a  slight  depression  for  the  Gasserian  ganglion.  Further 
outwards  is  the  eminence  which  marks  the  position  of  the  perpendicular  semi- 
circular canal.  Proceeding  from  the  foramen  spinosum  are  two  grooves,  which 
indicate  the  course  of  the  trunks  of  the  arteria  meningea  media.  The  whole  fossa 
lodges  the  middle  lobes  of  the  cerebrum. 

The  posterior  fossa,  larger  than  the  other  two,  is  formed  by  the  occipital  bone, 
petrous  and  mastoid  portion  of  the  temporals,  and  by  a  small  part  of  the  sphe- 
noid and  parietals.  It  is  bounded  in  front  by  the  upper  border  of  the  petrous 
portion  and  dorsum  ephippii,  and  along  its  posterior  circumference  by  the  groove 
for  the  lateral  sinuses;  it  gives  support  to  the  pons  Varolii,  medulla  oblongata, 
and  cerebellum.  In  the  centre  of  this  fossa  is  the  foramen  magnum,  bounded  at 
each  side  by  a  rough  tubercle,  which  gives  attachment  to  the  odontoid  ligament, 
and  by  the  anterior  condyloid  foramen.  In  front  of  the  foramen  magnum  is  the 
concave  surface  (clivus*  Blumenbachii)  which  supports  the  medulla  oblongata 
and  pons  Varolii,  and,  on  each  side,  the  following  foramina,  from  before  back- 
wards. The  internal  auditory  foramen,  for  the  auditory  and  facial  nerve  and 
auditory  artery ;  behind,  and  externally  to  this,  is  a  small  foramen  leading  into 
the  aquaeductus  vestibuli;  and  below  it,  partly  concealed  by  the  edge  of  the 
petrous  bone,  the  aquaeductus  cochleae;  next,  a  long  fissure,  the  foramen  lacerum 
posterius,  or  jugular  foramen,  giving  passage  externally  to  the  commencement  of 
the  internal  jugular  vein,  and  internally  to  the  eighth  pair  of  nerves.  Converg- 
ing towards  this  foramen  from  behind  is  the  deep  groove  of  the  lateral  sinus,  and 
from  the  front  the  groove  for  the  inferior  petrosal  sinus. 

Behind  the  foramen  magnum  is  a  longitudinal  ridge,  which  gives  attachment 
to  the  falx  cerebelli,  and  divides  the  two  inferior  fossse  of  the  occipital  bone ; 
and  above  the  ridge  is  the  internal  occipital  protuberance  and  the  transverse 
groove  lodging  the  lateral  sinus. 

The  external  surface  of  the  base  of  the  skull  is  extremely  uneven.  From 
before  backwards  it  is  formed  by  the  palate  processes  of  the  superior  maxillary 
and  palate  bones;  the  vomer;  pterygoid,  spinous  processes, and  part  of  the  body 
of  the  sphenoid ;  under  surface  of  the  squamous,  petrous,  and  mastoid  portion  of 
the  temporals;  and  by  the  occipital  bone.  The  palate  processes  of  the  superior 
maxillary  and  palate  bones  constitute  the  hard  palate,  which  is  raised  above  the 
level  of  the  rest  of  the  base,  and  is  surrounded  by  the  alveolar  processes  contain- 
ing the  teeth  of  the  upper  jaw.  At  the  anterior  extremity  of  the  hard  palate, 
and  directly  behind  the  front  incisor  teeth,  is  the  anterior  palatine  or  incisive 
foramen,  the  termination  of  the  anterior  palatine  canal,  which  transmits  the 
naso-palatine  nerves.  At  the  posterior  angles  of  the  palate  are  the  posterior pak^ 
tine  foramina^  for  the  palatine  nerves  and  arteries.  Passing  inwards  from  these 
foramina  are  the  transverse  ridges,  to  which  are  attached  the  aponeurotic  expan- 
8ions  of  the  tensor  palati  muscles ;  and  at  the  middle  line  of  the  posterior  border, 
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tbe  palate  (piiM,  which  gives  origiD  to  the  az;gos  uvuIsb.  The  hard  p&lat«  is 
muked  bj  a  cracial  eutare,  which  distingnisheB  the  four  proceeaes  of  which  it  is 
composed.  Behind,  and  above  the  hard  palate,  arc  the  potlerior  naret,  separated 
bj  ue  vomer,  aod  bonuded  oo  each  side  bj  the  pterygoid  prooeBses.      At  the 


EiTiuii.  on  aABiLiit  snarioa  of  tbe  »•■  or  tek  bkdm.  1, 1.  Tha  hard  pilate.  Tbe 
l^ni  ara  pUeed  od  Ihe  pnUta  procatiai  of  tb*  nperior  miiillv;  bunca.  2.  latitiit,  or 
anterior  palaiine  ronmen.  3.  Palata  proc*H  ol  tbe  pulaw  bone'.  Tb«  large  opening  nair 
Iba  llBiire  ii  Ihe  poalcrior  pilaline  fonmen.  i,  Patale  ipine  ;  tbe  carved  line  upon  which 
tha  eipbar  n)U,ig  the  tranicene  ridge.  G.  Vomer,  diridiDg  the  openingi  of  the  potlerior 
narei.  S.  IntemiU  pUr;goid  plate.  T,  Scaphoid  foaia.  8.  Eiternil  plerjgoid  plate.  Tbe 
Id Inral  between  0  and  B  {right  aide  of-the  flgure)  ia  the  plerjgoid  foiaa.  9.  ZygoniiitiD 
foan.  IB.  Baailar  proeea*  of  the  oceipital  bone.  II.  FDramen  maguura.  IS.  foramen 
orale.  13.  Faramen  apinoinm.  14.  Glenoid  foaaa.  15.  Mcatua  audttoriua  eitemua.  IS, 
Foramen  laeenm  anterisa  baaii  eranil.  17.  Tbe  carotid  forsmen  of  the  left  aide.  IS.  Fora- 
BCD  laeerom  poauriaa,  orjngalar  foramen.  19.  Stjloid  proceaa.  ID.  Stjlo-maatoid  fora- 
BM.  Tbe  eleraUon  Juat  to  Ihe  ligbt  of  tha  flgnre  la  tbe  jngular  tnbarcla ;  and  the  groora  to 
it*  left  tbe  digaatric  foaaa.  31.  Uaatoid  proeeae.  22.  One  of  tbe  eondjlea  of  the  oceipital 
bone.     13.  Foilcrior  condjloid  foaia. 

baM  of  the  pterygoid  processea  are  plerygo-palatine  canalt.  Tbe  ioternal  ptery- 
goid plate  ia  long  and  narrow,  terminated  at  its  apes  by  the  batnulsr  process,  and 
kt  ita  base  by  the  Bcaphoid  fossa.  The  external  plate  is  broad ;  the  space  between 
the  two  is  the  pterygoid  foasa;  it  contains  part  of  the  ioteraal  pterygoid  mnscle, 
and  the  tensor  palati.  Erternally  to  the  eitemal  pterygoid  plate  ia  the  sygo- 
mstic  fossa.  Behind  the  nasal  fossa,  in  the  middle  line,  is  the  under  surface  of 
the  body  of  the  sphenoid,  and  the  basilar  process  of  the  occipital  bone,  and  still 
farther  back,  tbe  foramen  magnum.  At  tbe  base  of  tbe  external  pterygoid  plate, 
00  each  side,  is  the/oram«n  otalt,  and  behind  this  ihe/oramea  tpinomm,  wiUi 
the  prominent  spina  which  gives  attacbmeDt  to  the  iaiemal  lateral  ligament  of 
tbe  lower  jaw  and  laxator  tjmpaoi  muscle.  Running  outwards  front  the  apex 
of  the  spinoQs  process  of  the  sphenoid  bone,  is  tbe  Gasura  OlBseri,  which  crosses 
tbe  glenoid  fossa  transversely,  and  divides  it  into  an  anterior  Bmooth  surface, 
boooded  by  the  emineotia  articularis,  for  the  condyle  of  the  lower  jaw,  and  a 
pcftcrioT  rouffb  surftice  for  a  part  of  tbe  parotid  gland.  Behind  the  foramen 
onlo  and  spinosum,  is  tbe  irregnlsr  fissure  between  the  spinons  process  of  tho 
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Rpbeaoid  bone  and  the  petrous  portion  of  the  temporal,  the  rorsroen  Iscemm 
anteriua  basis  cninit,  which  lodges  the  internal  carotid  artery  and  Eastachian 
tube,  abd  id  which  the  carotid  branch  of  the  Vidian  nerve  joins  the  carotid 
plezQs.  Fnlloiring  tho  direction  of  this  fissure  outwards,  we  see  the  foramen  for 
the  Eustachian  tube,  and  that  for  the  t«nsor  tjmpani  muscle,  separated  from 
each  other  by  the  processus  cochleariformis.  Behind  the  fissure  is  the  pointed 
process  of  the  petrous  bone  which  gives  origin  to  the  levator  palati  muscle,  and 
exteroally  to  this  process,  the  carotid  foramen  for  the  transmissioo  of  the  internal 
carotid  arterj  and  ascending  branch  of  the  superior  cervical  ganglion  of  the  sym- 
pathetic ;  and  behind  the  carotid  foramen,  the  foramen  laoemm  poslerius  basis 
cranit  and  jugular  fossa.  Externally,  and  somewhat  in  front  of  the  latter,  is  the 
styloid  process,  and  at  its  base  the  vaginal  process.  Behind  and  at  the  root  of 
the  styloid  process  is  the  stylo-mastoid  foramen,  for  the  facial  nerve  and  stylo- 
mastoid artery,  and  further  outwards  the  mastoid  process.  At  the  inner  side  of 
the  root  of  the  mastoid  process  is  the  digastric  fossa ;  and  a  little  further  inwards, 
the  occipital  groove.  On  tho  sides  of  the  foramen  magnum,  and  near  its  anterior 
oircnmferenoe,  are  the  condyles  of  the  occipital  bone.  In  front  of  each  condyle, 
and  piernng  tis  base,  is  the  anterior  condyloid  foramen  for  the  hypoglossal  nerve, 
aud  directly  behind  the  condyle  the  irregular  fossa  in  wbioh  the  posterior  condy- 
loid foramen  is  situated.  Behind  the  foramen  magnum  are  the  two  curved  lines 
of  the  occipital  bone,  the  spine,  aud  the  protuberance,  with  the  rough  surfaces 
for  the  attachment  of  muscles. 

The  Faob  is  somewhat  oval  in  contour,  nneven  in  snrface,  and  excavated  for 
the  reception  of  two  principal  organs  of  sense,  the  eye  and  the  nose.  It  is  formed 
by  part  of  the  frontal  hone  and  by  the  bones  of  the  face.    Superiorly  it  is  bounded 


[Fio.  67. 


.on  oftfaDcraniam  ind 
mical  dtUila  ol  thcae 
ne,  pbji>)olDgli»]ly :  it 

tnablca  the  itudent  to  oompBTH  ttas  orsa  of  the  oerebnl  and  cerebellar  ciiltlei  vitb  the  area 
of  the  tan,  or  si  lesel  of  Ihe  apper  Jaw ;  tbe  rslstioD  tbererors  which  tbe  eucephalon  hai  to 
orgaoi  oraenie.  It  ditpliiji  alio  tba  poeltion  of  Iha  braia  to  the  face,  pbarjrni,  and  Terte- 
bral  column,  although  thna  lait  are  not  preaect  in  the  flgnre.  —  d.  The  osieoao  palate  ;  a. 
Inferior  mealua  of  the  noitril,  ■■.  Middle  mentni.  I,  A  portion  of  tbe  ptrpandiL-nlar  lamella 
of  the  ethmoid,  a.  Polnta  to  tba  frontal  aintie.  e.  Crista  gall L  t.  Ornorea  for  the  bnnehei 
of  Che  middle  meningeal  arterf.  6,  Poiterior  clinoidproceaaea.  A,  Foramen  Dvale.  f.Qtooi* 
for  the  left  lateral  ainni.  g.  la  placed  near  the  laction  of  the  foramen  niagnnm ;  the  aote- 
rior  eoDdjIoid  fonmen  U  )iu(  aboTe  tbe  letter.    /.  Styloid  proceea  of  tbe  temporal  bone.] 

by  tbe  frontal  eminences ;  beneath  these  are  the  superciliary  ridges,  cODVerginf> 
towards  the  nasal  tuberosity;  beneath  the  superciliary  ridges  are  (he  supraorbital 
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ridges,  termioating  exterDallj  in  the  external  border  of  the  orbit,  and  internally 
in  the  internal  border,  and  presenting  towards  their  inner  third  the  supraorbital 
notch,  for  the  supraorbital  nerve  and  artery.  Beneath  the  supraorbital  ridges 
are  the  cavities  of  the  orbits.  Between  the  orbits  is  the  bridge  of  the  nose,  over- 
arching the  anterior  nares;  and  on  each  side  of  the  nares  the  canine  fossa  of  the 
superior  maxillary  bone,  the  infraorbital  foramen,  and  still  further  outwards  the 
prominence  of  the  malar  bone ;  at  the  lower  margin  of  the  nares  is  the  nasal 
spine,  and  beneath  it  the  superior  alveolar  arch,  containing  the  teeth  of  the  upper 
jaw.  Forming  the  lower  boundary  of  the  face  is  the  lower  jaw,  containing  in 
its  alveolar  process  the  lower  teeth,  and  projecting  inferiorly  to  constitute  the 
chin ;  on  either  side  of  the  chin  is  the  mental  foramen.  If  a  perpendicular  line 
be  drawn  from  the  inner  third  of  the  supraorbital  ridge  to  the  inner  third  of  the 
body  of  the  lower  jaw,  it  will  be  found  to  intersect  three  openings;  the  supraor- 
bital, infraorbital,  and  mental,  each  giving  passage  to  a  facial  brandh  of  the  fifth 
nerve. 

[An  antero-posterior  vertical  section  of  the  cranium  presents  an  oval  with  the 
broad  end  backwards ;  a  similar  section  of  the  face  is  triangular. 

In  the  Caucasian  race  the  area  of  the  cranium  equals  four  times  that  of  the 
face,  without  the  lower  jaw ;  in  the  negro  the  area  of  the  face  is  increased  one- 
fifth.] 

OBBITS. 

The  orbtU  are  two  quadrilateral  hollow  cones,  situated  in  the  upper  part  of  the 
face,  and  intended  for  the  reception  of  the  eyeballs,  with  their  muscles,  vessels, 
and  nerves,  and  the  lachrymal  glands.  The  central  axis  of  each  orbit  is  directed 
outwards,  so  that  the  axes  of  the  two,  continued  into  the  skull  through  the  optic 
foramina,  would  intersect  over  the  middle  of  the  sella  turcica.  The  superior 
boundary  of  the  orbit  is  formed  by  the  orbital  plate  of  the  frontal  bone,  and  part 
of  the  lesser  wing  of  the  sphenoid ;  the  inferior ^  by  part  of  the  malar  bone,  supe* 
rior  maxillary,  and  palate  bone;  the  internal,  by  the  lachrymal  bone,  os  planum 
of  the  ethmoid,  and  part  of  the  body  of  the  sphenoid  ;  the  external,  by  the  orbital 
process  of  the  malar  bone  and  great  ala  of  the  sphenoid.  These  ma^  be  expressed 
more  clearly  in  a  tabular  form :  — 

Frontal. 
Sphenoid  (lesser  wing). 


Outer  wdU,  Inner  waU. 


Malar.  Orbit  Lachrymal. 

Sphenoid  (greater  wing).  Ethmoid  (os  plan  am). 

Sphenoid  (body). 

•  Malar. 
Superior  Maxillary. 
Palate. 

There  are  nine  openings  communicating  with  the  orbit:  the  optic,  for  the 
admission  of  the  optic  nerve  and  ophthalmic  artery;  the  sphenoidal  Jissure,  for 
the  transmission  of  the  third,  fourth,  the  three  branches  of  the  ophthalmic  divi- 
non  of  the  fifth  nerve,  the  sixth  nerve,  and  the  ophthalmic  vein ;  the  spheno- 
maxtUary  fissure,  for  the  passage  of  the  superior  maxillary  nerve  and  infraorbital 
artery  to  the  opening  of  entrance  of  the  infraorbital  canal;  temporo-malar  fora- 
mina^ two  or  three  small  openings  in  the  orbital  process  of  the  malav  bone,  for 
the  passage  of  filaments  of  the  orbital  branch  of  the  superior  maxillary  nerve ; 
anterior  and  posterior  ethmoidal  foramina  in  the  suture  between  the  os  planum 
and  frontal,  bone,  the  former  transmitting  the  nasal  nerve  and  anterior  ethmoidal 
artery,  the  latter  the  posterior  ethmoidal  artefy  and  vein ;  the  opening  of  the 
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niuiil  duel  I  Kod  tfaa  tupraorbilal  notch  ta  fonmeo,  for  the  rapnorlnbl  d 


KABAL    V0BS2. 


Tlio  naul  fQ*MD  an  two  irregular  cavitiea,  lituated  in  tbe  middle  at  the  ftca, 
■nd  flxtonding  from  before  baokwards.     Tbcj  are  boiuided  above  by  the  nasal 


l.iiNuiTrliiltJLl.  tKOTiaN  or  tii>  k*iial  rosB«  a*dt  iamtdiwuilj  to  tbe  right  of  Uie  middl* 
llui'.  lb*  bguy  t»ptuin  nmuv«il  In  order  to  )faow  Iba  eilrrnal  wall  of  tbe  left  fona.  1.  Fna- 
lalbcn*,  >.  NmrI  bun*.  S.  CrUia  lalllpniMtit  of  (haiibniDld.  TbegmoTobetwHB  laad 
S  U  Ih*  l*l*rat  bvnnilitT;  of  Ifa*  fonncn  cawm.  i.  Cribriform  pIM*  of  lb*  ctbooid.  t. 
fart  ft  th*  fphvuoldiil  tvll*.  S.  BMlltr  portion  of  lb*  rpfataoid  bone.  Boaea  1,  <,  and  G. 
tbrm  lb*  Hiprrliir  bouB'lnrx  of  the  naMl  fuwa.  T.  1.  ArtinUting  lorfaee  of  tho  palatine 
pn'ivu  of  lb*  •av*rt<<r  miiUlu'y  bnne.  Tbe  grooTO  belwHo  T,  7,  ie  the  latent  half  of  tbe 
Inolilie  («nik),  and  lb*  dark  •perlure  in  tbe  puoTe  the  iaffriar  ttrminalion  of  tbe  left  naio- 
l<iilal<n*  Hwal.  >>.  Xawl  ipin*.  >.  Palaiio*  pro«H  of  Ike  palate  bone.  a.  Baperior  tar- 
,  l<iHaln)  Wnr,  narked  b;  gnwvee  aad  apcrlarei  for  tlamenU  of  the  olbttoi7  sem.  k.  Sa- 
priili>r  WHilB*.  r.  A  pn>b*  paotd  inld  tbi  pwirriar  ttbnoidal  eellt.  d.  Opeaiag  of  ^ 
•|4*B«)dal  «*)!>  iata  the  titperidr  nMlw.  ti.  Sphrno-palatiBe  twamea.  /.  Midilla  tnki- 
nalKl  K<«*.  $.  jK  Middle  Meala*.  k.  A  probe  patwd  into  tbe  iaftaadibalar  caaal.  IcaJing 
(tviB  the  ftvalal  iiiiiiHita  aad  aatnwr  flbmi>id  teltt:  tbe  tiiasEalat  apertare  iBBtAatelir 
aW>*  lb*  lellet  it  ibe  openiag  of  Ibe  aaxitUi?  (iBO*.  i.  lafniwr  tarbiaaled  baae.  1. 1. 
■■:Vrt.-r  wmibiw  L  ^  .\  p(«be  pawtJ  ap  the  nanl  daet.  thfwias  the  diteetiaa  of  that  caaaL 
Th*  aateiioT  triien  ^  t.  an  pla<*>d  oa  the  nperiot  aaiiltac?  h«ae>.  tbe  pnetcrior  oa  the 
(«Ut*  hc««k  ••.  laltraal  pleej-tvid  tdal*.  a.  In  haaalar  pronn.  a.  BxtBaal  pterrgsid 
pUl*<.  pk  K«>i(  «( the  pMfitp^  (!»«*•■*«.  f.  FnMttKv  |*iiaua*  Kvaniaa.  r.  Keofof  the 
)*A  <«(4i.  •■  iVi^*  fMwea.  l.  tiiwie  fw  Ihe  laM  urn  *f  ihe  ianraal  cantid  artiry  tarn. 
t*t«*J  l»»»-  •  *«•«»»«  hj  th*  4*T*)*pa>*«l  »<  aa  *H«>ns  «tf«»a»!*iiue«  Wiaiea  ib*  aata- 
fwr  a»A  ntiilv*  ji^JKMd  pvwee.     •>  Mia  nunea.     a.  INMienw  rii*.-*!  fpamja, 

Koaw.  «)iMHwt  a»i  ^It^vcaJ :  ^mW  trr  iW  fttbie  f«vv««j«s  of  the  nqwiMr  nmx- 
iltan  a»^  |«Iaii»  K^aw  i  ^etfrmxi"^  |>t  tht  npKwr  aaaxilUir.  bcAtTwl.  aftrior 
MutsukaNst.  fWpm.'c  xaNi  aaUdfe  iw^Kaafil  K>Mf  of  t^  y^aMiL  pshi*.  aad 
MliN«aI>*«ny^«tv£u*vf  tW»FtM*^wi;  a^  ib?  iwj  ^w»  aw  ttfrntti  hy  iW 
tv«Mr  a»t  |wf|w»]b*Mlar  ^hMriU  .f'  iW  v^k*!  T&imw  kit  t*  mm*  cfawlj 
^xiMMOMliiaktafra^Tli}^:  — 


Kw»l  bonra. 
Ethmoid. 
Sphenoid. 


Illll 
1-    s  ■? 


Pa1>t«  proeeues  of  etip«riar  maiitlnrj  boncB. 
Palate  prvcenes  of  palate  bonea. 
Each  oaMl  fossa  is  divided  ioto  three  irregular  loogttndioal  passages,  or  mea- 
tuiet,  bj  three  processes  of  bone,  which  project  from  its  outer  wall,  the  superior, 
middle,  and  inferior  tarbioated  bones ;  the  superior  and  middle  turbinated  bones 
being  proceesea  of  the  ethmoid;  the  inferior,  a  distinct  bone  of  the  bee.  The 
tuperior  meatus  occopies  the  superior  and  posterior  part  of  each  fossa ;  it  is  situ- 
ated between  the  superior  and  middle  turbinated  bones,  and  has  opening  into  it 
three  foramina,  vis.,  foramen  of  the  posterior  ethmoid  cells,  foramen  of  tho  sphe- 
noid cells,  and  spheno-palattne  foramen.  The  middle  meatiu  is  the  space 
between  the  middle  and  inferior  turbinated  bones;  it  also  presents  three  fora- 
mina, the  opening  of  the  frontal  sinus,  of  the  anterior  ethmoid  cells,  and  of  the 
antram.  The  largest  of  the  throe  passages  is  the  inferior  meatut,  which  is  the 
apaee  between  the  inferior  turbinated  bone  and  the  floor  of  the  nasal  fossa;  in 
it  there  are  two  foramina,  the  termination  of  the  nasal  duct,  and  one  opening  of 
the  anterior  palatine  cansl.  The  nasal  fossm  commeoce  upon  the  face  oy  a  large 
irregnlar  opening,  the  anterior  nares,  and  terminate  posteriori;  in  the  two  poete- 


Han  is  provided  with  two  succeesioDB  of  teeth :  the  first  are  the  teeth  of  child- 
hood ;  they  are  called,  temporary,  deciduous,  or  milk  teeth ;  the  seoond  oontinue 
nntil  old  age,  and  are  nam«]  permanent. 


•■Bine,    d-  Pint  birnipid.    r.  Bttoai  bi 
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Tbmporart  tbbth  of  left  side.  (I.  Central  in- 
cisor. 6.  Lateral  incisor,  c.  Canine,  d.  First  molar. 
e.  Second  molar.] 


The  permanent  teeth  are  thirty-two  in  number,  sixteen  in  each  jaw ;  they  are 
divisible  into  four  classes ;  incisors,  of  which  there  are  four  in  each  jaw,  two  cen- 
tral, and  two  lateral  5  canine,  two  above  and  two  below ;  bicuspid,  four  above 
and  four  below;  and  molars,  six  above  and  six  below.  [Those  of  the  upper  jaw 
form  the  larger  arch,  so  as  to  overlap  those  of  the  lower  jaw  in  front,  and  to  over- 
hang them  somewhat  at  the  sides,  when  the  mouth  is  closed.] 

The  temporary  teeth  are  twenty  in  number;  eight  incisors,  four  canine,  and 

eight  molars.      The  temporary 
[Fio.  70.  molars  have  four  tubercles,  and 

are  succeeded  by  the  permanent 
bicuspides,  which  have  only  two 
tubercles. 

Each  tooth  is  divisible  into 
a  crown,  which  is  the  part  appa- 
rent above  the  gum ;  a  constricted 
portion  around  the  base  of  the 
crown,  the  neck;  and  a  root  or 
fang,  which  is  contained  within 
the  alveolus.  The  root  is  in- 
vested by  periosteum,  which  is  a 
bond  of  connexion  between  it  and 
the  alveolus. 

The  incisor  teeth  (cutting  teeth) 
are  named  frotn  presenting  a 
sharp  and  cutting  edge,  formed 
at  the  expense  of  the  posterior 
surface.  The  crown  is  flattened  from  before  backwards,  being  somewhat  convex 
in  front  and  concave  behind ;  the  neck  is  much  constricted,  and  the  root  com- 
pressed from  side  to  side ;  at  its  apex  is  a  small  opening  for  the  passage  of  the 
nerve  and  artery  of  the  tooth. 

The  canine  t^th  (cuspidati)  follow  the  incisors  in  order  from  before  backwards; 
two  are  situated  in  the  upper  jaw,  one  at  each  side,  and  two  in  the  lower.  The 
crown  is  larger  than  that  of  the  incisors,  convex  before,  concave  behind,  and 
tapering  to  a  blunted  point.  The  root  is  longer  than  that  of  all  the  other  teeth^ 
compressed  at  each  side,  and  marked  by  a  slight  groove. 

The  bicuspid  teeth  (biouspidati,  small  molars),  two  at  each  side  in  each  jaw^ 
follow  the  canine,  and  are  intermediate  in  size  between  them  and  the  molars. 
The  crown  is  compressed  from  before  backwards,  and  surmounted  by  two  tuber- 
cles, one  internal,  the  other  external ;  the  neck  is  oval ;  the  root  compressedi 
marked  on  each  side  by  a  deep  groove,  and  bifid  near  its  apex.  The  teeth  of  the 
upper  jaw  have  a  greater  tendency  to  the  division  of  their  roots  than  those  of  the 
lower,  and  the  posterior  than  the  anterior  pair. 

The  mx)lar  teeth  (multicuspidati,  grinders),  three  at  each  side  in  each  jaw,  are 
the  largest  of  the  permanent  set  The  crown  is  quadrilateral,  and  surmounted 
by  four  tubercles ;  the  neck  large  and  round,  and  the  root  divided  into  several 
fangs.  In  the  upper  jaw  the  first  and  second  molar  teeth  have  three  roots,  some- 
times four,  which  are  more  or  less  widely  separated  from  each  other,  two  of  the 
roots  being  external,  the  other  internal.  In  the  lower  there  are  but  two  roots, 
which  are  anterior  and  posterior ;  they  are  flattened  from  behind  forwards,  and 
grooved  so  as  to  mark  a  tendency  to  division.  The  third  molars,  or  dentes  sapi- 
entiss,  are  smaller  than  the  other  two ;  they  present  three  tubercles  on  the  surface 
of  the  crown :  and  the  root  is  single  and  grooved,  appearing  to  be  made  up  of 
four  or  five  fangs  compressed  together,  or  partially  divided.'  In  the  lower  jaw 
the  fangs  are  frequently  separated  to  some  distance  from  each  other,  and  much 
curved,  so  as  to  offer  considerable  resistance  in  the  operation  of  extraction. 
Structure.  —  The  base  of  the  crown  of  each  tooth  is  hollowed  in  its  interior 
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into  a  small  cavity  which  is  coDtinuoas  with  a  oanal  passing  through  the  middle 
of  each  fang.  The  cavity  and  canal,  or  canals,  constitute  the  cavitas  pulpse,  and 
contain  a  soft  oellulo-vascular  organ,  the  pulp,  which  receives  its  supj^y  of  ves- 
nels  and  nerves  through  the  small  opening  at  the  apex  df  each  root.  Nasmyth 
has  observed,  with  regard  to  the  pulp,  that  it  is  composed  of  two  different  tis- 
Faes,  vascular  and  reticular^  the  former  being  an  intricate  web  of  minute  vessels 
terminating  in  simple  capillary  loops;  the  latter,  a  network  of  nucleated  cells  in 
which  calcareous  salts  are  gradually  deposited,  and  which,*  by  a  systematic  con- 
tinuance of  that  process,  are  gradually  converted  into  ivory.  This  process  natu- 
rally takes  place  at  the  surface  of  the  pulp,  and  as  the  pulp  is  thus  robbed  of  its 
eells,  new  cells  are  produced  by  the  capillary  plexus  to  supply  their  place,  and  be 
in  their  turn  similarly  transformed. 

A  tooth  is  composed  of  three  distinct  structures,  ivory  or  tooth-bone  [^dentine]y 
enamel,  and  a  cortical  substance  or  cementum.     When  viewed  with  the  micro- 
scope, the  ivory  appears  to  consist  of  very  mi- 
Dute,  tapering,  and  branching  fibres^  imbedded  *  [Fio.  71. 

in  a  dense,  homogeneous,  interfibrous  substance. 
The  fibres  commence  by  their  larger  ends  in  the 
walls  of  the  cavitas  pulpse,  and  pursue  a  radiating 
and  serpentine  course  towards  the  periphery  of 
the  tooth,  where  they  terminate  in  ramifications 
of  extreme  minuteness.  These  fibres,  formerly 
considered  as  hollow  tubuli,  were  shown  by  Nas- 
myth to  be  rows  of  minute  opake  bodies,  ar- 
imneed  in  a  linear  series  (baccated  fibres),  to  be, 
in  net,  the  nuclei  of  the  ivory  cells,  the  inter- 
fibroos  substance  being  the  rest  of  the  cell  filled 
with  calcareous  matter.  In  the  natural  state  of 
the  tooth  all  trace  of  the  parietes  or  mode  of 
connexion  of  the  cells  is  lost,  but,  after  steeping 
in  weak  acid,  the  cellular  network  is  made 
evident. 

The  enamel  forms  a  crust  over  the  whole  ex- 
posed surface  of  the  crown  of  the  tooth  to  the 
commencement  of  its  root ;  it  is  thickest  on  the 
sammit  of  the  tooth,  and  becomes  gradually 
thinner  as  it  approaches  the  neck.  It  is  com- 
posed  of   minute   hexagonal   crystalline  fibres. 


Microscopic  bbctton  of  a  molar 
TOOTH.  1.  Enamel,  with  its  columns 
and  laminated  structnrcr.  2, 7.  Corti- 
cal substance,  or  cementam,  on  the 
outside  of  the  fang.  3.  Irorj,  show- 
ing tubulL    4.  Foramen,  entering 


iMting  by  one  extremity  against  the  aurfiice  of    ^'  ^""'^  ff!"j  '""^  ""•  *°^  "' 
the  iTory,  and  constitutingly  the  other  the  free    *^'  '"«•    ^^" '"■« ''" ' •""*?" 

_-  ^  al  rt?i-     /!i_  •     J  enlargement,  in  consequence  of  a 

snrnce  of  the  crown.     The  fibres,  exammed  on    u^««^,^ni,^\f  ♦».•  n«l-«»«,«     ^ 

^,      -  i»      1        •,    «•     1        .•        i_  .  nypertropny  of  the  cementum.     6. 

the  &ce  of  a  longitudinal  section,  have  a  waving    jy^^^  rarity.    «.  A  few  osseous 

arrangement,  and  consist,  like  those  of  ivory,  of    corpuscles  In  the  irory,  just  under 

cells  connected  by  their  surfaces  and  ends,  and    the  enamel.] 

filled   with  calcareous  substance.      When   the 

latter  is  removed  by  weak  acid,  the  enamel  presents  a  delicate  cellular  network 

of  animal  tissue. 

The  cortical  subitancey  or  cementum  (substantia  ostoidea)  forms  a  thin  coating 
over  the  root  of  the  tooth,  from  the  termination  of  the  enamel  to  the  opening  in 
the  apex  of  the  ftug.  In  structure  it  is  analogous  to  bone,  and  is  charactenzed 
by  the  presence  of  Purkinjean  cells  and  tubuli.  The  cementum  increases  in 
thickness  with  the  advance  of  age,  and  gives  rise  to  those  exostosed  appearances 
occasionally  seen  on  the  teeth  of  very  old  persons,  or  in  those  who  have  taken 
much  mercury.  In  old  age  the  cavitas  pulpse  is  often  found  filled  up  and  oblite- 
rated by  osseous  substance  analogous  to  the  cementum.     Nasmyth  has  shown 
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that  this,  like  the  other  structures  composiog  a  tooth,  is  formed  of  cells  having  a 

reticular  arraDgement. 

Devdopment.  —  The  development  of  the  teeth  iu  the  human  suhjeot  has  been 
successfully  investigated  by  Mr.  (Joodsir,*  whose  inquiries  commenced  as  early  as 
the  sixth  week  after  conception,  in  an  embryo,  which  measured  seven  lines  and 
a  half  in  length,  and  weighed  fifteen  grains.  At  this  early  period  each  upper 
jaw  presents  two  semicircular  folds  around  its  circumference ;  the  most  external 
is  the  true  lip;  the  internal,  the  rudiment  of  the  palate;  and  between  these  is  a 
deep  groove,  lined  by  the  common  mucous  membrane  of  the  mouth.  A  little 
later  a  ridge  is  developed  from  the  floor  of  this  groove  in  a  direction  from  behind 
forwards;  this  is  the  rudiment  of  the  external  alveolus;  and  the  arrangement  of 
the  appearances  from  without  inwards  at  this  period  is  the  following :  Most  ex- 
ternally, and  forming  the  boundary  of  the  mouth,  is  the  lip;  next  we  find  a  deep 
groove,  which  separates  the  lip  from  the  future  jaw ;  then  comes  the  external 
alveolar  ridge;  fourthly,  another  groove,  in  which  the  germs  of  the  teeth  are 

•  developed,  the  primitive  dental  groove  ;  fifthly, 

a  rudiment  of  the  internal  alveolar  ridge;  and 
sixthly,  the  rudiment  of  the  future  palette 
bounding  th^  whole  internally.  At  the  seventh 
week  the  germ  of  the  first  deciduous  molar  of 
the  upper  jaw  has  made  its  appearance,  in  the 
form  of  a  << simple,  free,  granular  papilla"  of 
the  mucous  membrane,  projecting  from  the  floor 
of  the  primitive  dentsil  groove ;  at  the  eighth 
week,  the  papilla  of  the  canine  tooth  is  deve- 
loped ;  at  the  ninth  week,  the  papillae  of  the 
four  incisors  (the  middle  preceding  the  lateral) 
appear ;  and  at  the  tenth  week,  the  papilla  of 
the  second  molar  is  seen  behind  the  anterior 
molar  in  the  primitive  dental  groove.  So 
that  at  this  early  period,  the  tenth  week,  the 
papilla)  or  germs  of  the  whole  ten  deciduous 
teeth  of  the  upper  jaw  are  quite  distinct. 
Those  of  the  lower  jaw  are  a  little  more 
tardy ;  the  papilla  of  the  first  molar  is  merely 
a  slight  bulging  at  the  seventh  week,  and  the 
tenth  papilla  is  not  apparent  until  the  eleventh 
week. 

From  about  the  eighth  week  the  primitive 
dental  groove  becomes  contracted  before  and 
behind  the  first  deciduouB  molar,  and  laminae 
of  the  mucous  membrane  are  developed  around 
the  other  papillse;  the  laminae  increase  in 
growth,  and  inclose  the  papillae  in  follicles 
with  open  mouths.  At  the  tenth  week  the 
follicle  of  the  first  molar  is  completed,  then 
that  of  the  canine;  during  the  eleventh  and 
twelfth  weeks  the  follicles  of  the  incisors  suc- 
ceed, and  at  the  thirteenth  week  the  follicle  of 
the  posterior  deciduous  molar. 

During  the  thirteenth  week  the  papillae  un- 
dergo an  alteration  of  form,  and  assume  the 
shape  of  the  teeth  they  are  intended  to  represent.  And  at  the  same  time  small 
membranous  processes  are  developed  from  the  mouths  of  the  follicles ;  these  pro- 

1  "  On  the  Origin  and  DeTelopment  of  the  Pulps  and  Sacs  of  the  Human  Teeth/'  by  John 
Goodsir,  Jan.,  in  the  Edinburgh  Medical  and  Surgical  Journal,  January,  1839. 


Diagram  op  the  lbpt  half  op  thb 
lower  jaw,  at  about  thr  podr- 
TEEMTH  WEEK,  coDsiderablj  magni- 
fied, to  show  the  follicles  of  the  milk 
teeth  opeoed  out,  their  opercnls,  and 
the  position  of  the  lunated  recesses 
behind  them,  from  which  the  sacs  of 
the  five  anterior  permanent  teeth  are 
developed.  —  1  to  5.  Milk-teeth  folli- 
cles, numbered  in  their  order  of  ap- 
pearance and  formation.  1.  First 
molar.  2.  Canine.  3.  Central  inci- 
sor. 4.  Lateral  incisor.  5.  Second 
molar,  a,  b.  A  dotted  line,  to  indi- 
cate the  direction  in  which  the  cross 
sections,  represented  in  Fig.  73, 
are  supposed  to  be  made.  /.  The 
oarity  of  the  follicle,  the  papilla 
being  hid.  o.  The  opercula.  e.  Lu- 
nated depressions,  which  resist  the 
subsequent  adhesion  of  the  mucous 
membrane,  and  become  the  cavities 
of  reserve  for  the  permanent  teeth.] 
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are  intended  to  serve  the  purposes  of  opercula  to  the  follicles,  and  they 
correspond  in  shape  with  the  form  of  the  crowns  of  the  appertaining  teeth.  To 
the  follicles  of  the  incisor  teeth  there  are  two  opercula ;  to  the  canine,  three ;  and 
to  the  molars,  a  number  relative  to  the  number  of  their  tubercles,  either  four  or 
five.  During  the  fourteenth  or  fifteenth  weeks  the  opercula  have  completely 
closed  the  follicles,  so  as  to  convert  them  into  dental  sacs,  and  at  the  same  time 
the  papillae  have  become  pulps. 

The  deep  portion  of  the  primitive  dental  groove,  viz.,  that  which  contains  the 
dental  sacs  of  the  deciduous  teeth,  being  thus  closed  in,  the  remaining  portion, 
that  which  is  nearer  the  surface  of  the  gum,  is  still  left  open,  and  to  this  Mr. 
Goodair  has  given  the  title  of  secondary  dental  groove^  as  it  serves  for  the  deve- 
lopment of  all  the  permanent  teeth,  with  the  exception  of  the  anterior  molars. 
During  the  fourteenth  and  fifteenth  weeks,  small  lunated  inflections  of  the  mucous 
membrane  are  formed,  immediately  to  the  inner  side  of  the  closing  opercula  of  the 
deciduous  dental  follicles,  commencing  behind  the  incisors  and  proceeding 
uDwards  through  the  rest ;  these  are  the  rudiments  of  the  follicles  or  cavities  of 
reserve  of  the  four  permanent  incisors,  two  permanent  canines,  and  four  bicus- 
pides.  As  the  secondary  dental  groove  gradually  closes,  these  follicular  inflec- 
tions of  the  mucous  membrane  are  converted  into  closed  cavities  of  reserve,  which 
recede  from  the  surface  of  the  gum,  and  lie  immediately  to  the  inner  side,  and  in 
dose  contact  with  the  dental  sacs  of  the  deciduous  teeth,  being  inclosed  in  their 
anbmacoiis  cellular  tissue.  At  about  the  fifth  month  the  anterior  of  these  cavi- 
ties of  reserve  dilate  at  their  distal  extremities,  and  a  fold  or  papilla  projects  into 
their  fundna,  constituting  the  rudiment  of  the  germ  of  the  permanent  tooth ;  at 
f  be  nme  time  two  small  opercular  folds  are  produced  at  their  proximal  or  small 
extremities,  and  convert  them  into  true  dental  sacs. 

During  the  fifth  month  the  posterior  part  of  the  primitive  dental  groove  behind 
the  sac  of  the  last  deciduous  tooth  has  remained  open,  and  in  it  has  developed 
the  papilla  and  follicle  of  the  first  permanent  molar.  Upon  the  closure  of  this 
follicle  bj  its  opercula,  the  secondary  dental  groove  upon  the  summit  of  its  crown 
forms  a  large  cavity  of  reserve,  lying  in  contact  with  the  dental  sac  on  the  one 
tide  and  with  the  gum  on  the  superficial  side.  At  this  period  the  deciduous 
teeth,  and  the  sacs  of  the  ten  anterior  permanent  teeth,  increase  so  much  in  size, 
without  a  corresponding  lengthening  of  the  jaws,  that  the  first  permanent  molars 
are  gradually  pressed  backwards  and  upwards  into  the  maxillary  tuberosity  in 
the  upper  jaw,  and  into  the  base  of  the  coronoid  process  of  the  lower  jaw ;  a 
position  which  they  occupy  at  the  eighth  and  ninth  month  of  fcetal  life.  In  the 
in&nt  of  seven  or  eight  months,  the  jaws  have  grown  in  length,  and  the  first 
permaneDt  molar  returns  to  its  proper  position  in  the  dental  range.  The  cavity 
of  reserve,  which  has  been  previously  elongated  by  the  upward  movement  of  the 
first  permanent  molar,  now  dilates  into  the  cavity  which  that  tooth  (as  just 
quitted ;  a  papilla  is  developed  from  its  fundus,  the  cavity  becomes  constricted, 
and  the  dental  sac  of  the  second  molar  tooth  is  formed,  still  leaving  a  portion  of 
the  great  cavity  of  reserve  in  connexion  with  the  superficial  side  of  the  sac.  As 
llie  jaws  continue  to  grow  in  length,  the  second  permanent  dental  sac  descends 
from  its  elevated  position  and  advances  forwards  into  the  dental  range,  following 
the  same  curve  as  the  first  permanent  molar.  The  remainder  of  the  cavity  of 
resenre,  already  lengthened  backwards  by  the  previous  position  of  the  second 
Biolar,  again  dilates  for  the  last  time,  develops  a  papilla  and  sac  in  the  same 
manner  as  the  preceding,  and  forms  the  third  permanent  molar  or  wisdom  tooth, 
which,  at  the  age  of  nineteen  or  twenty,  on  the  increased  growth  of  the  jaw,  fol- 
lows the  course  of  the  first  and  second  molars  into  the  dental  range. 

From  a  consideration  of  the  foregoing  phenomena,  Mr.  Ooodsir  has  dirided 
the  process  of  dentition  into  three  natural  stages :  follicular,  saccular,  and  erup- 
tire.  The  first,  or  follicular  stage,  he  makes  to  include  all  the  changes  which 
take  place  from  the  first  appearance  of  the  detital  groove  and  papillae  to  the  clo- 
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'nure  of  their  follicles ;  occupjing  a  period  which  extends  from  the  sixth  week  to 
the  fourth  or  fifth  month  of  intra-uterine  existence.  The  second,  or  saccular  ttage^ 
comprises  the  period  when  the  follicles  are  shut  sacs,  and  the  included  papillse, 
pulps;  it  commences  at  the  fourth  and  fifth  months  of  intra-uterine  existence, 
and  terminates,  for  the  median  incisors,  at  the  seventh  or  eighth  month  of  infan- 
tile life,  and  for  the  wisdom  teeth,  at  about  the  twenty-first  year.  The  third,  or 
erupthe  stage^  includes  the  completion  of  the  teeth,  the  eruption  and  shedding 
of  the  temporary  set,  the  eruption  of  the  permanent,  and  the  necessary  changes 
in  the  alveolar  process.  It  extends  from  the  seventh  month  to  the  twenty-first 
year. 

[Fio.  78. 


hrf^.rl 


[Fio.  74. 


Formation  of  a  trmporart  and  rrs  correspondino  permanent  tooth,  in  a  sac  or  the 
mucous  membrane,  a  to  d.  Papillary  stage';  e  to  g.  Follicular  stage;  A  to  m.  Saooular 
stage ;  n,  o.  Eruptive  stage ;  |)  to  f .  Falling  out  of  first  set.  The  relations  of  the  cavity  of 
reterve  are  also  shown.] 

"  The  anterior  permanent  molar,"  says  Mr.  Goodsir,  "  is  the  most  remarkable 
tooth  in  man,  as  it  forms  a  transition  between  the  milk  and  the  permanent  set." 
If  considered  anatomically,  that  is,  in  its  development  from  the  primitive  dental 
groove,  by  a  papilla  and  follicle,  "  it  is  decidedly  a  milk  tooth ;"  if  physiologi- 
cally, ''as  the  most  efficient  grinder  in  the  adult 
mouth,  we  must  consider  it  a  permanent  tooth."  ''It 
is  a  curious  circumstance,  and  one  which  will  readily 
suggest  itself  to  the  surgeon,  that  laying  out  of  view 
the  wisdom  teeth,  which  sometimes  decay  at  an  early 
period  from  other  causes,  the  anterior  molars  are  the 
permanent  teeth  which  most  frequently  give  Way  first, 
and  in  the  most  symmetrical  manner,  and  at  the  same 
time,  and  frequently  before  the  milk  set." 

Growth  of  teeth.  —  Immediately  the  dental  follicles 
have  been  closed  by  their  opercula,  the  pulps  become 
moulded  into  the  form  of  the  future  teeth ;  and  the 
bases  of  the  molars  are  divided  into  two  or  three  por- 
tions representing  the  future  fangs.  The  dental  sac  is 
composed  of  two  layers,  an  internal  or  vascular  layer, 
originally  a  part  of  the  nracous  surface  of  the  mouth ; 
and  a  cellulo-fibrous  layer,  analogous  to  the  corium  of  the  mucous  membrane. 
>  [This  stage  is  recogniied  by  many  phyBiologists  as  preceding  the  true  foUi'sular.] 


a.  The  cavity  containing 
the  pulp,  and  the  dentine 
when  formed.  B.  Closed  sao 
in  which  the  enamel  is 
formed.] 
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On  the  formation  of  this  sac  by  the  closure  of  the  follicle,  the  niucnns  membrtiQe 
resembles  k  Kroaa  membrane  in  being  e  ehat  sac,  and  may  be  coDsidered  as 
ooosiatiog  of  a  tnnica  propria,  which  invests  the  pulp;  and  s  tunica  refleza, 
which  is  adherent  by  its  outer  surface  to  the  etnicturea  composing  the  jaw, 
■ud  by  the  inner  aurfaoe  is  free,  being  separated  from  the  pulp  by  au  iuter- 
Teniog  apace.  As  boou  as  the  inonldiu^  of  the  pulp  has  comrocnced,  this  space 
increases  and  becomes  filled  with  a  gelatinous  granular  Bobstancc,  the  enamel 
organ,  which  is  adherent  to  the  whole  internal  surface  of  the  tunica  reflexa,  but 


not  to  the  tnnica  propria  and  pnlp.  At  the  same  period,  viz.  dnrinii  the  fourth 
oc  fifth  month,  a  thin  lamina  of  ivory  is  formed  iu  the  pulp,  and  occupies  its  most 
pvBtineot  point;  if  the  tooth  he  incisor  or  canine,  the  newly-formed  layer  has 
the  figure  of  a  small  hollow  cone ;  if  molar,  there  will  be  four  or  five  small  cones 
eoneepooding  with  the  number  of  tubercles  on  ita  crown.  These  cones  are  united 
far  the  formation  of  additional  layers,  the  pulp  becomes  gradually  surrounded  and 
dmunishes  in  size,  evolving  fresh  layers  during  its  retreat  into  the  jaw,  until  the 
cntin  tooth  with  its  fangs  is  completed,  and  the  small  cavitas  pulpse  of  the  per- 
fect tooth  alone  remains,  communicating  through  the  opening  in  the  apex  of  each 
&ne  with  the  dental  vessels  and  nerves.  The  nnmber  of  roots  of  a  tonth  appears 
to  depend  on  the  number  of  nervous  filaments  sent  to  each  pnlp.  When  the 
fivmation  of  the  ivory  has  commenced,  the  enamel  oi^n  becomes  traDsfornied 
ioto  a  laminated  tiasue,  corresponding  with  the  direction  of  the  fibres  of  the  enamel, 
■nd  the  crystalline  aobalanco  of  the  enamel  is  secreted  into  its  meshes  by  the 
Tucniar  liniog  of  the  sac. 

The  cemenlum  appears  to  be  formed  at  a  later  period  of  life,  either  hy  the  pro 
dnction  of  oaaeous  substance  by  that  portion  of  the  dental  sac  which  continnes  to 
ineloee  the  fang,  and  acts  as  its  periosteom,  or  by  the  conversion  of  that  mem- 
brane itaelf  into  bone ;  the  former  supposition  is  the  more  probable. 
7 
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The  formatioQ  of  ivory  commences  in  the  first  pennaneat  molar  previously  to 
birth. 

Eruption,  —  When  the  crown  of  the  tooth  has  beon  formed  and  coated  with 
enamel,  and  the  fang  has  grown  to  the  bottom  of  its  socket  by  the  progressive 
lengthening  of  the  pulp,  the  formation  of  ivory,  and  the  adhesion  of  the  ivory  to 
the  contiguous  portion  of  the  sac,  the  pressure  of  the  socket  causes  the  reflected 
portion  of  the  sac  and  the  edge  of  the  tooth  to  approach,  and  the  latter  to  pass 
through  the  gum.  The  sac  has  thereby  resumed '  its  original  follicular  condi- 
tion, and  has  become  continuous  with  the  mucous  membrane  of  the  mouth.  The 
opened  sac  now  begins  to  shorten  more  rapidly  than  the  fang  lengthens,  and  the 
tooth  is  quickly  drawn  upwards  by  the  contraction,  leaving  a  space  between  the 
extremity  of  the  unfinished  root  and  the  bottom  of  the  socket,  in  which  the  growth 
and  completion  of  the  fang  are  effected. 

During  the  changes  above  described  as  taking  place  among  the  dental  sacs  con- 
tained within  the  jaws,  the  septa  between  the  sacs,  at  first  consisting  of  spongy 
tissue,  gradually  became  fibrous,  and  subsequently  osseous,  the  bone  being  deve- 
loped from  the  surface  and  proceeding  by  degrees  more  deeply  into  the  jaws,  to 
constitute  the  alveoli.     The  sacs  of  the  ten  anterior  permanent  teeth,  at  first 

inclosed  in  the  submucous  cellular  tissue  of  the  deciduous 
[Fio.  76.  dental  sacs,  and  received  during  growth  into  crypts  situated 

behind  the  deciduous  teeth,  advanced  by  degrees  beneath 
the  fangs  of  those  teeth,  and  became  separated  from  them 
by  distinct  osseous  alveoli.  The  necks  of  the  sacs  of  the 
permanent  teeth,  by  which  they  originally  communicated 
with  the  mucous  lining  of  the  secondary  groove,  still  exist, 
in  the  form  of  cords,  separated  from  the  deciduous  teeth  by 
their  alveolus,  but  communicating  through  minute  osseous 
canals  with  the  mucous  membrane  of  the  mouth,  imme- 
diately behind  the  corresponding  deciduous  teeth.  *<  These 
cords  and  foramina  are  not  obliterated  in  the  child,"  says 
ri8^-Tera''orT''toTh  ^^^'  C^oodsir,  "  either  because  the  cords  are  to  become  use- 
"uh  thrc^psuU  TL  ^"^  ^«  '  guhemacula  'and  the  canals  as  '  itinera  dentium ;' 
permanent  succeflsor  <>'">  ™^<^"  ^^^^  probably,  m  Virtue  of  a  law,  which  appears 
attached  to  it  by  the  to  be  a  general  one  in  the  development  of  animal  bodies, 
gubernaoulum  dentU.]  viz.,  tliat  parU,  or  organs,  which  have  once  acted  an  im- 
portant part,  hotcever  atrophied  they  may  afterwards  be- 
come, yet  never  altogether  disappear,  as  long  as  they  do  not  inter/ere  with  other 
parts  or  functions,*' 

Succession.  —  I'he  periods  of  appearance  of  the  teeth  are  extremely  irregular; 
it  is  necessary,  therefore,  to  have  recourse  to  an  average,  which,  for  the  tempo- 
rary teeth,  may  be  stated  as  follows,  the  teeth  of  the  lower  jaw  preceding  those 
of  the  upper  by  a  short  interval:  — 

7th  month,  two  middle  incisors.         18th  month,  canine. 
9th  month,  two  lateral  incisors.         24th  month,  two  last  molares; 
12th  month,  first  molares. 

The  periods  for  the  permanent  teeth  are  :  — 

6}  year,  first  molares.  10th  year,  second  bicuspides. 

7th  year,  two  middle  incisors.  11th  to  12th  year,  canine. 

8th  year,  two  lateral  incisord.  12th  to  13th  year,  second  molares. 

9th  year,  first  bicuspides.  17th  to  21st  year,  last  molares. 

OS    UTOIDES. 

The  OS  hyoides  forms  the  second  arch  developed  from  the  cranium,  gives  sap- 

^  Nasmyth  is  of  opinion  that  it  is  **  by  a  process  of  absorption,  and  not  of  disruption, 
that  the  tooth  is  emancipated."  —  Medico -Chirurgical  Transactions,  1889. 
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The  09  HTOIDES  SEEN  PROM  BE- 
FORE. 1.  Antero-superior,  or  convex 
side  of  the  body.  2.  Great  oomu  of 
the  left  ride.  3.  Lesser  comu  of  the 
same  side.  The  cornua  were  ossified 
to  the  body  of  the  bone  in  the  speci- 
men from  which  this  figure 
drawn. 


was 


port  to  the  tongue,  and  attachment  to  numerous  muscles  in  the  neck.  It  is 
named  from  its  resemblance  to  the  Greek  letter  v,  and  consists  of  a  central  por- 
tion or  body,  of  two  larger  cornua,  which  project  backwards  from  the  body ;  and 
two  lesser  cornua,  which  ascend  from  the  angle  of  union  between  the  body  and 
the  greater  cornua. 

The  body  is  somewhat  quadrilateral,  rough  and  convex  on  its  antero-superior 
nnrfnce,  by  which  it  gives  attachment  to  muscles ;  concave  and  smooth  on  the 
postero-inferior  surface,  by  which  it  lies  in  con- 
tact with  the  thyro-hyoidean  membrane.  The 
greater  cornua  are  flattened  from  above  down- 
wards, and  terminated  posteriorly  by  a  tubercle ; 
and  the  lesser  cornua,  conical  in  form,  give  attach- 
ment to  the  stylo-hyoid  ligaments.  In  early  age 
and  in  the  adult,  the  cornua  are  connected  with 
the  body  by  cartilaginous  surfaces  and  ligamentous 
fibres ;  in  old  age  they  become  united  by  bone. 

Development  —  ^y  five  centres,  one  for  the 
body,  and  one  for  each  comu.  Ossification  com- 
mences in  the  greater  cornua  during  the  last 
month  of  foetal  life,  and  in  the  lesser  cornua 
and  body  soon  after  birth. 

Atta^ment  of  Muscles,  —  To  eleven  pairs : 
stemo-hyoid,  thyro-hyoid,  omo-hyoid,  pulley  of 
the  digastricus,  stylo-hyoid,  mylo-hyoid,  genio- 
hyoid, genio-hyo-glossus,  hyo-glossus,  lingualis,  and  middle  constrictor  of  the 
pharynx.     It  also  gives  attachment  to  the  stylo-hyoid,  thyro-hyoid,  and  hyo-epi- 
glottic  ligaments,  and  to  the  thyro-hyoidean  membrane. 

THORAX  AND  UPPXR  EXTREMITY. 

The  bones  of  the  thorax  are  the   sternum  and  [Fia.  78. 

ribs  [and  the  dorsal  vertebras,  which  are  common  to 
it  and  to  other  parts] ;  and  those  of  the  upper  ex- 
tremity, the  clavicle,  scapula,  humerus,  ulna  and 
radios,  bones  of  the  carpus,  metacarpus,  and  pha- 
langes. 

Sternum.  —  The  sternum  is  situated  in  the 
middle  line  of  the  front  of  the  chest,  and  is  oblique 
in  direction,  the  superior  end  lying  within  a  few 
inches  of  the  vertebral  column,  the  inferior  being 
projected  forwards  so  as  to  be  placed  at  a  consider- 
able distance  from  the  spine.  The  bone  is  flat  or 
slightly  concave  in  front,  and  marked  by  five  trans- 
verse lines,  which  indicate  its  original  subdivision 
into  six  pieces.  It  is  convex  behind,  broad  and 
thick  above,  flattened  and  pointed  below,  and  divi- 
sible in  the  adult  into  three  pieces,  superior,  middle, 
and  inferior. 

The  superior  piece,  or  manubrium,  is  nearly  quad-  3.  Ensiform  cartilage,  or  inferior 
rilateral ;  it  is  broad  and  thick  above,  where  it  pre-  piece.  4, 4.  Articular  depressions 
sents  a  concave  border,  incisura  semilunaris;  and 
narrow  at  its  junction  with  the  middle  piece.  At 
each  superior  angle  is  a  deep  articular  depression, 
incisQra  clavicularis,  for  the  clavicle ;  and  on  either 
fide  two  notches,  for  articulation  with  the  cartilage 
of  the  first  rib,  and  one  half  that  of  the  second.     The  articulation  of  the  manu- 


AnTKRIOR  VIKW  op   the    STK.l- 

NUM.    1.  Superior  piece,  or  manu- 
brium.   2.  Middle  piece,  or  body. 


for  the  clavicles.  5.  Articular 
notch  for  the  first  rib.  6.  Ar- 
ticular notch  for  the  second  rib. 
7,  8,  9,  10,  11.  Articular  notches 
for  the  last  five  true  ribs.] 


100  RIBS  —  TRUE     AND     FALSE. 

brium  with  the  body  is  often  moveable,  often  anchjiosod ;  when  the  latter  state 
exists,  the  line  of  union  is  marked  by  a  transverse  ridge. 

The  middle  piece j  or  body,  considerably  longer  than  the  superior,  is  broad  in 
the  middle,  and  somewhat  narrower  at  each  extremity.  It  presents  at  either 
hide  six  articular  notches,  for  the  lower  half  of  the  second  rib,  the  four  next 
libs,  and  the  upper  half  of  the  seventh.  This  piece  is  sometimes  perforated  by  an 
opening  of  various  magnitude,  resulting  from  arrest  of  development. 

The  inferior  piece  (ensiform  or  xiphoid  cartilage)  is  the  smallest  of  the  three, 
often  merely  cartilaginous,  and  very  various  in  appearance,  being  sometimes 
pointed,  at  other  times  broad  and  thin,  and  at  other  times,  again,  perforated  by  a 
round  hole,  or  bifid.  It  presents  a  notch  at  each  side  for  articulation  with  the 
lower  half  of  the  cartilage  of  the  seventh  rib. 

Development,  —  By  a  variable  number  of  centres,  generally  ten,  namely,  two 
for  the  manubrium ;  one  (sometimes  two)  for  the  first  piece  of  the  body,  two  for 
each  of  the  remaining  pieces,  and  one  for  the  ensiform  cartilage.  Ossification 
commences  towards  the  end  of  the  fifth  month  in  the  manubrium,  the  two  pieces 
for  this  part  being  placed  one  above  the  other.  At  about  the  same  time  the  cen- 
tres for  the  first  and  second  pieces  of  the  body  are  apparent ;  the  centres  for  the 
third  piece  of  the  body  appear  a  few  months  later,  and  those  for  the  fourth  piece 
soon  after  birth.  The  osseous  centre  for  the  ensiform  cartilage  is  so  variable  in  . 
its  advent,  that  it  may  exist  at  any  period  between  the  third  and  eighteenth  year. 
The  double  centres  for  the  body  of  the  sternum  are  disposed  side  by  side  in  pairs, 
and  it  is  the  irregular  union  of  these  pairs  in  the  last  three  pieces  of  the  body 
that  gives  rise  to  the  large  aperture  occasionally  seen  in  the  sternum  towards  its 
lower  part.  Union  of  the  pieces  of  the  sternum  commences  from  below  and  pro- 
ceeds upwards ;  the  fourth  and  the  third  unite  at  about  puberty,  the  third  and 
tbe  second  between  tweuty  and  twenty-five,  the  second  and  the  first  between 
twenty-five  and  thirty.  The  ensiform  appendix  becomes  joined  to  the  body  of 
the  sternum  at  forty  or  fifty  years ;  and  the  manubrium  to  the  body  only  in  very 
old  age.  Two  small  pisiform  pieces  have  been  described  by  Beclard  and  Bre- 
schet,  as  being  situated  upon  and  somewhat  behind  each  extremity  of  the  incisura 
semilunaris  of  the  upper  Dorder  of  the  manubrium.  These  pre-sternal  or  supra- 
sternal pieces,  by  no  means  constant,  appear  at  about  the  thirty-fifth  year.  Bec- 
lard considers  tbem  as  the  analogue  of  the  fourchetto  of  birds,  and  Breschet  as 
the  sternal  ends  of  a  pair  of  cervical  ribs. 

Articulations,  —  With  sixteen  bones;  viz.,  the  clavicles  and  seven  true  ribs  at 
each  side  ;  the  latter  by  means  of  the  costal  cartilages. 

Attachment  of  Muscles.  —  To  nine  pairs  and  one  single  muscle,  viz.,  pectoralis 
major,  stcrno-mastoid,  sterno-hyoid,  sterno-thyroid,  triangularis  sterni,  aponeu- 
rosis of  the  obliquus  externus,  internus,  and  transversalis,  rectus,  and  diaphragm. 

EiBS.  —  The  ribs  are  twelve  in  number  at  each  side :  the  first  seven  are  con- 
nected with  the  sternum,  and  are  thence  named  sternal  or  true  ribs ;  the  remain- 
ing five  are  tbe  asternal  or  false  ribs;  and  the  last  two,  shorter  than  the  rest, 
and  free  at  their  extremities,  are  the  floating  ribs.  The  ribs  increase  in  length 
from  the  first  to  the  eighth,  whence  they  diminish  to  the  twelfth ;  in  breadth 
they  diminish  gradually  from  the  first  to  the  last,  and,  with  the  exception  of  the 
last  two,  are  broader  at  the  anterior  than  at  the  posterior  end.  The  first  rib  is 
horizontal  in  direction ;  all  the  rest  are  oblique,  the  anterior  extremity  falling 
considerably  below  the  posterior.  Each  rib  presents  an  external  and  internal 
surface,  a  superior  and  inferior  border,  and  two  extremities;  it  is  curved  to 
correspond  with  the  arch  of  the  thorax,  and  twisted,  so  that,  when  laid  on  a 
horizontal  surface,  one  end  is  tilted  up. 

The  external  surface  is  convex,  and  marked  by  the  attachment  of  mudcles ; 
the  internal  is  flat,  and  corresponds  with  the  pleura;  tbe  superior  border  is 
rounded ;  tbe  inferior  sharp  and  grooved  on  its  inner  edge,  for  the  attachment 
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or  the  iDtercofltal  muBoles.'  Near  its  vertebral  extremity,  the  rib  is  somewhat 
beat;  and  oppoute  the  bend,  on  the  eitenial  surrace,  U  a  rough  oblii[ue  ridge, 
which    gives  Bttachmeat   to   a   tendon 

of   the   sacro-lumbaliB   mosole,   and  is  Fia.  79. 

called  the  angle.  The  distance  between 
Ihe  vertebral  extremity,  and  the  angle 
iDoreases  gradually,  Trom  the  secood  to 
the  eleventh  rib.  Beyond  the  angle  is  a 
rough  elevsdoa,  the  tubercle;  and  im- 
mediately at  the  base  and  nnder  side  of 
the  tubercle  a  smooth  sarfaco  for  articu- 
laUoQ  with  the  extremity  of  the  trans- 
verse process  of  the  corresponding  verte- 
hr».  The  vertebral  end  of  the  rib  is 
somewhat  expanded,  and  termed  the 
kead,  and  that  portion  between  the  head 
ttod  the  tnbercle,  the  neck.  On  the  ex- 
tremity of  the  head  ia  an  oval  smooth 
surface,  divided  by  a  transverse  ridge 
into  two  facets  for  articulation  with  two 
ooDtiguons  vertcbm.  The  posterior 
■orfaee  of  the  neck  is  rough,  for  the 
kttaobment  of  the  middle  costo-trans- 
verse  ligament;  and  upon  its  upper 
border  ia  a  crest,  which  gives  attachment  AKriniDn  view  qi 
to  the  anterior  coslo-transversc  ligament,  rior  piM<  of  tbc  iter 
The  sternal  extramity  is  flattened,  and  ^^7-  3-  Iireriorpi 
preaonts  an  oval  depression,  for  the  re- 
ception of  the  costal  cartilage. 

The  rihe  tb«t  demand  especial  con- 
udetatioD  are  the  first,  tenth,  eleventh, 
and  twelfih. 

The  ^rit  ia  the  shortest  rib ;    it  is 
broad  and  flat,  and  placed  horiiontally 
at  the  upper  part  of  the  thorax,  the  sur- 
facca  looking  upwards  and  downwards,  in  place  of  forwards  and  backwards,  as  in 
the  other  ribs.     At  about  the  anterior  third  of  the  upper  surface  of  the  bone. 


ufLbeflritdDTtkl 


the  lower  bonier  o1 


rertebn.  9.  lU  lubcrgls.  10. 
lie  rib.  11,  11.  CoiUl  e>r- 
ribi.  12.  Tbelwll-ofiilBe 
I.  Tbg  grooTB  along 


TEBTiaaAL  a: 
bj  ■  gnwre  far  the  MndoD  ot  Iht  •aeio-lnmhiilit.  2.  The  tubercle. 
Keck  of  the  rib.  i.  Head,  preMntlag  two  krlieul&r  faceU.  fl.  RoDgh  aiirfiee  for  the 
■Utehmeat  ol  tb«  middle  eotta-lrkni>trae  ligimfiiL  T.  Creet  for  tbe  anterior  coato-lraoi- 
verH  ligaD]«DL  8.  Upptr  rounded  border.  B.  Lower  iharp  border.  10.  GrooTe  on  the 
lDn*r  *dg«  of  the  lover  border. 

and  near  its  internal  border,  is  a  tubercle  which  gives  attachment  to  the  scalenus 

anticos  moscle,  and  immediately  before  and  behind  that  tubercle,  a  shallow 

'  This  groove  {■  eommonlj  deacribed  as  sapportiog  the  intercostal  artcrj,  Tein,  and 
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oblique  groove,  the  former  for  the  subclavian  vein,  the  latter  for  the  subclavian 
artery.     Near  the  posterior  extremity  of  the  bone  is  a  thick  and  prominent 

tubercle,  with  a  smooth  articular  sur- 
[FiG.  81.  face  for  the  transverse  process  of  the 

first  dorsal  vertebra.  There  is  no  an- 
gle. Beyond  the  tubercle  is  a  narrow 
constricted  neck ;  and  at  the  extre- 
mity, a  head^  presenting  a  single  articu- 
lar surface.  The  second  rib,  in  some 
of  its  characters,  resembles  the  first. 

The  tenth  rib  has  a  single  articular 
surface  on  its  head. 

The  eleventh  and  twelfth  have  each 
a  single  articular  surface  on  the  head, 
rr  no  neck  or  tubercle,  and  are  pointed  at 

UPPER   8URPACR    OF  THE    FIRST   RIB    OF   THE       ,,         /.  ^  •.  mi  i  ...1.    i. 

RIGHT  SIDE.    1.  The  head.    2.  The  tubercle.     ^^^J^^  extremity.     The  eleventh  has 

3.  Outer  border.    4.  Groove  for  the  subclaviBn  »  8"g'l<^  ™g«>  representing  the  angle, 

artery.     5.  Groove  for  the  eubelavian  vein.     6.  S^d  a  shallow  groove  on  the  lower  bor- 

Anterior  extremity  for  the  cartilage.    7.  Tuber-  der )   the  twelfth  has  neither, 
cle  for  the  scalenus  anticus  muscle.] 

Costal  Cartilages — The  costal 
cartilages  serve  to  prolong  the  ribs  forwards  to  the  anterior  part  of  the  chest,  and 
contribute  mainly  to  the  elasticity  of  the  thorax.  They  are  broad  at  their  attach- 
ment with  the  ribs,  and  taper  slightly  towards  the  sternal  end ;  they  diminish 
gradually  in  breadth  from  the  first  to  the  last;  in  length  they  increase  from  the 
first  to  the  seventh,  and  then  decrease  to  the  last.  The  cartilages  of  the  first 
two  ribs  are  horizontal  in  direction,  the  rest  incline  more  and  more  upwards.  In 
advanced  age  the  costal  cartilages  are  converted  more  or  less  completely  into 
bone,  the  change  taking  place  earlier  in  the  male  than  in  the  female. 

The  first  seven  cartilages  articulate  with  the  sternum;  the  three  next,  with 
the  lower  border  of  the  cartilage  immediately  preceding ;  the  last  two  lie  free 
between  the  abdominal  muscles.  All  the  cartilages  of  the  false  ribs  terminate  by 
pointed  extremities. 

Development  — The  ribs  are  developed  by  three  centres;  one  for  the  central 
part,  one  for  the  head,  and  one  for  the  tubercle.  The  last  two  have  no  centre  for 
the  tubercle.  Ossification  commences  in  the  body  somewhat  before  its  appear- 
ance in  the  vertebrae ;  the  epiphysal  centres  for  the  head  and  tubercle  appear 
between  sixteen  and  twenty,  and  are  consolidated  with  the  rest  of  the  bone  at 
twenty-five. 

Articulations.  —  Each  rib  articulates  with  two  vertebrae  and  one  costal  car- 
tilage, with  the  exception  of  the  first,  tenth,  eleventh,  and  twelfth,  which  articu- 
late each  with  a  single  vertebra  only. 

Attachment  of  Muscles,  —  To  the  ribs  and  their  cartilages  are  attached  twenty' 
three  pairs,  and  one  single  muscle.  To  the  cartilages,  the  subclavius,  stemo-thy- 
roid,  pectoralis  major,  internal  oblique,  rectus,  transversalis,  diaphragm,  triangu- 
laris sterni,  internal  and  external  interoostals. .  To  the  ribs,  iDtercostal  muscles, 
scalenus  anticus,  medius,  and  posticus,  pectoralis  minor,  serratus  magnus,  obli- 
quus  externus,  obliquus  internus,  latissimus  dorsi,  quadratus  lumborum,  serra- 
tus posticus  superior,  serratus  posticus  inferior,  sacro-lumbalis,  longissimus  dorsi, 
cervicalis  ascendens,  levatores  costarum,  transversalis,  and  diaphragm. 

Clavicle.  —  The  clavicle  is  a  long  bone,  shaped  like  the  italic  letter/,  and 
extended  across  the  upper  part  of  the  side  of  the  chest  from  the  upper  piece  of 
the  sternum  to  the  point  of  the  shoulder,  where  it  articulates  with  the  scapula. 
In  position  it  is  slightly  oblique,  the  sternal  end  being  somewhat  lower  and  more 
Hoterior  than  the  scapular,  and  the  curves  are  so  disposed  that  at  the  sternal  end 
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the  coDTezity,  and  at  the  scapular  the  concavity,  is  directed  forwards.  The  ster< 
nal  half  of  the  hone  is  rounded  or  irregularly  quadrilateral,  and  terminates  in  a 
hroad  articular  surface.  The  scapular  half  is  flattened  from  ahove  downwards, 
and  hroad  at  its  extremity,  the  articular  surface  occupying  only  part  of  its  extent. 
The  upper  surface  is  smooth,  convex,  and  partly  subcutaneous ;  tbe  under  sur- 
face rough  and  depressed,  for  the  insertion  of  the  subclavius  muscle.  At  tbe 
sternal  extremity  of  the  under  surface  is  a  very  rough  prominence,  which  gives 
attachment  to  the  rhomboid  ligament ;  and  at  the  other  extremity  a  rough  tubercle 

Pig.  82. 


Clavicle  of  the  right  bide;  it«  upper  aod  anterior  face.  1.  The  sternal  end.  2.  The 
portion  which  articulates  with  the  first  rih.  3,  3.  Ridge  of  attachment  of  the  pectoralis 
major.  4.  Scapular  end.  5.  Surface  of  articulation  with  the  acromion.  6,  6.  Ridge  for 
the  attachment  of  the  deltoid.  7,  7.  Line  of  origin  of  the  trapezius.  8.  Line  of  origin  of 
tbe  stemo-mastoid. 

and  ridge,  for  the  coraco-clavicular  ligament.  The  opening  for  the  nutritious 
Teasels  is  seen  at  the  under  surface  of  the  bone. 

Development.  —  By  two  centres ;  one  for  the  shall  and  one  for  the  sternal 
extremity ;  the  former  appearing  before  any  other  bone  of  the  skeleton,  the  latter 
between  fifteen  and  eighteen. 

Articulations  — With  the  sternum  and  scapula. 

Attachment  of  Muscles,  —  To  six :  sterno-cleido-mastoid,  trapezius,  pectoralis 
major,  deltoid,  subclavius,  and  stemo-hyoid. 

Scapula.  —  The  scapula,  is  a  flat  triangular  bone,  situated  on  the  posterior 
aspect  and  side  of  the  thorax,  and  occupying  the  space  from  the  second  to  the 
seventh  rib.  It  is  divisible  into  an  anterior  and  posterior  surface;  superior, 
inferior,  and  posterior  border;  anterior,  superior,  and  inferior  angle;  and  pro- 


The  anterior  surface,  [venter,]  or  subscapular  fossa,  is  concave  and  uneven,  and 
marked  by  several  oblique  ridges,  which  have  a  direction  upwards  and  outwards. 
The  whole  concavity  is  occupied  by  the  subscapularis  muscle,  with  the  exception 
of  a  small  triangular  portion  near  the  superior  angle.  The  posterior  surface,  or  dor- 
sum, is  convex,  and  unequally  divided  into  two  portions  by  the  spine ;  that  por- 
tion above  the  spine  is  tbe  supra-spinous  fossa ;  and  that  below,  the  infra-spinous 


Tbe  superior  border  is  the  shortest  of  the  three ;  it  is  thin  and  concave,  ter- 
minated at  one  extremity  by  the  superior  angle,  and  at  the  other  by  the  coracoid 
process.  At  its  humeral  end,  and  formed  partly  by  the  base  of  the  coracoid 
process,  is  tbe  supra-scapular  notch,  for  the  transmi8sion  of  the  supra-scapular 
nerve. 

The  inferior  or  axillary  border  is  thick,  and  marked  by  several  grooves  and 
depressions;  it  terminates  superiorly  at  the  glenoid  cavity,  and  inferiorly  at  the 
inferior  angle.  Immediately  below  the  glenoid  cavity  is  a  rough  ridge,  which 
gives  origin  to  the  long  head  of  the  triceps  muscle.  On  the  posterior  surface  of 
this  border  is  a  depression  for  the  teres  minor;  and  on  its  anterior  surface  a 
deeper  groove  for  the  teres  major;  near  the  inferior  angle  is  a  projecting  lip, 
which  increases  the  surface  of  origin  of  the  latter  muscle. 

1\it  poUerior  border  or  base^  the  longest  of  the  three  is  turned  towards  the 
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vertebral  column.    It  is  intermediate  in  thickness  between  the  superior  and  infe- 
lior,  and  convex. 

The  anterior  angle  is  the  thickest  part  of  the  bone,  and  forms  the  head  of  the 
scapula;  it  is  immediately  surrounded  by  a  constricted  portion,  the  neck.     The 


Fio.  88. 


[Fio.  84. 


Anterior  sfrpacb  or  tenter  of  the  scapula. 
1, 1, 1.  Oblique  ridges  crossing  the  subscapular  fossa. 
2,  2.  Surface  unoccupied  by  the  subscapularis  muscle. 
8.  Superior  border.  4.  Superior  angle.  6.  Supra- 
scapular notch.  6.  Coracoid  process.  7.  Acromion 
process.  8.  Spine  of  the  scapula ;  the  cipher  5,  while 
indicating  the  supra-scapular  notch,  is  placed  on  the 
•pine.  9.  Articular  surface  of  the  acromio-davicular 
joint.  10.  Glenoid  cavity.  11.  Head  of  the  scapula. 
12.  Its  neck.  13, 13.  Inferior  border ;  the  upper  13  is 
placed  against  the  ridge  of  the  triceps.  14.  Inferior 
angle.  15,  15.  Posterior  border.  16.  Prominence 
corresponding  with  the  origin  of  the  spine  of  the 
scapula. 


The  inferior  or  axillary 
border  of  the  scapula  of  the 
RIGHT  SIDE.  1.  Articular  surface 
for  the  clavicle.  2.  Acromion  pro* 
cess.  3.  Coracoid  process.  4.  Ori- 
gin of  the  long  head  of  the  biceps 
muscle.  5.  Glenoid  carity.  6. 
Origin  of  the  long  head  of  the  tri- 
ceps muscle.  7.  Anterior  surface 
or  venter.  8.  Surface  for  the 
teres  mnjor.  0.  Surfaoe  for  a 
slip  of  the  latissimus  dorsi.  10. 
Depression  for  the  teres  minoi 
muscle.] 


head  presents  a  shallow  pjriform  articular  surface,  the  glenoid  cavity,  having  tho 
pointed  extremity  upwards ;  and  at  its  apex  is  a  rough  depression,  which  gives 
attachment  to  the  long  tendon  of  the  biceps.  The  superior  angle  is  thin  and 
pointed.  The  inferior  angle  is  thick,  and  smooth  upon  the  external  surface  for 
the  origin  of  the  teres  major,  and  for  a  large  bursa  over  which  <,he  upper  border 
of  the  latissimus  dorsi  muscle  plays. 

The  spine  of  the  scapula,  triangular  in  form,  crosses  the  upper  part  of  the 
dorsum  of  the  bone ;  it  commences  at  the  posterior  border  by  a  smooth  trian- 
gular surface,  over  which  the  fan-shaped  tendon  of  the  trapezius  glides,  and  ter- 
minates at  the  point  of  the  shoulder  in  the  acromion  process.  At  a  short  dis- 
tance from  its  origin,  where  the  triangular  surface  rises  to  the  level  of  the  spine, 
is  a  prominent  tubercle,  the  tuberculum  spinm  scapulse  (Retzius),  which  marks 
the  termination  of  the  line  of  attachment  of  the  tendon  of  the  trapezius.  The 
upper  [or  posterior]  border  of  the  spine  is  rough  and  subcutaneous,  and  gives 
attachment,  by  two  projecting  lips,  to  the  trapezius  above  and  deltoid  below;  the 
surfaces  of  the  spine  enter  into  the  formation  of  the  supra-  and  infra-spinous  fossa. 
The  nutritious  foramina  of  the  scapula  are  situated  in  the  base  of  the  spine. 


HUM  EROS.  105 

The  aa-omion,  mmeiThat  triangnlar  in  form,  is  flatteoed  from  above  down- 
mrds;  it  overhangs  the  glenoid  cavity,  the  upper  snifsoe  being  rough  and  aab- 
unUDeons,  the  lower  smooth  and  corro- 

xpoDding  with  the  shoulder-joint.     Near  Pio.  85 

its  extremity,  on  the  anterior  border,  is  an 
oval  artionlar  surface,  for  the  end  of  the 
clavicle. 

The  raraeoid  proetit  is  a  thick,  round, 
and  carved  process  of  bone,  arising  from 
the  upper  part  of  the  neck  of  the  scapula, 
and  oterarohiDg  the  glenoid  cavity.  It  is 
about  two  inches  ia  length,  very  strong, 
and  gives  attaohment  to  several  ligaments 
and  muscles. 

Drrtlopmmt.  —  By  »ix  centres ;  one  for 
the  body,  one  for  the  coraooid  process,  two 
for  the  acromion,  one  for  the  inferior  an- 
gle, and  one  for  the  posterior  border.  The 
easifie  centre  for  the  body  appears  in  the 
infra-spinous  fosaa  at  about  the  same  time 
as  the  oBsi&cation  of  the  vertebrae ;  for  the 
coracoid  process  during  the  first  year;  the 
acromion  process,  at  puberty ;  the  inferior 
angle  in  the  fifteeotb  year ;  and  the  poste- 
rior border  at  seventeen  or  eighteen. 
Vnion  between  the  coracoid  process  and 


bodj    takes    place 

vear;  the  bone  is  not  complete  till  maO' 
ood. 
ArlievkUion*.  — With  the  clavicle  an<J 


PoiTiiuaR  VI 
pra-ipiDDui   Tutu.    t.  Infn-ipini 
~,    Superior    border.       4.    Sopn) 
■       -  .  .lilUrj  bo 


during  the  fifteenth  Uwd  of  Iheicapalmwd  glenoid  mvUj.  T. 
Inr«rior  irglo.  8.  N«ek  of  Ite  icspnla; 
Ihe  HdgB  oppoailA  the  figure  giTea  origiD  lo 
the  long  bead  of  the  tricapi.  B.  PuiUrioi 
border  or  bue  of  the  acitpul*.  10.  The 
■pine.     11.  Triingnlar 


le  tr«p«iiu)  glidM. 
Tbe  proDiineDt  proctu  between  10  and  11 
ii  the  tube reDlam  ipinn  leapnlr.  II.  Acro- 
mion proeeff.  13.  One  of  the  nutrilioM 
foramina.     11.  Coraaoid  pra«M. 


Attachment  of  MukU».  —  To  nxlttn : 
bj  its  anterior  turface  to  the  eubscspula- 
rU;  ptMterior  tur/ace,  aupra-spiDatos  and 
infn-spinatus ;  mperior  border,  omo-hy- 
nd;  posterior  border,  levator  anguli  sca- 
paln,  rhomboideus  minor,  rhoraboideus 
ntjor,  ■erratus  magntis;  anlrrior  border,  long  head  of  the  triceps,  teres  minor, 
teres  major ;  upper  angle  of  the  glenoid  cavity,  long  tendon  of  the  biceps ;  spine 
and  acromion,  trapesius  and  deltoid;  coracoid  process,  pectoratis  minor,  short 
bead  of  the  biceps,  and  coraco-brachialis.  The  ligaments  attached  to  the  cora< 
cud  process  are,  coracoid,  coraco-clavioular,  coraoo-humeral,  and  the  costo-cora- 
cwd  membrane. 

Hdhebijs.  .^Ths  humerus  is  a  long  bone,  and  is  therefore  divisible  into  a 
shaft  sad  two  extremities- 

The  tuperior  extremity  presents  a  rounded  head;  a  constriction  immediately 
aroBud  the  base  of  the  head,  the  [anatomical]  neck;  a  greater  end  a  leuer  tuber- 
<mtjf.  The  greater  tuberosity  is  situated  most  eitemaliy,  and  is  separated  from 
the  lesser  by  a  Tertical  furrow,  the  bicipital  groove,  which  lodges  the  long  tendon 
of  the  biceps.  The  edges  of  this  groove  below  the  head  of  the  booe  arc  promi- 
Mnt  and  rough,  and  called  the  anterior  miA  posterior  bicipital  ridye;  the  former 
serves  for  the  insertion  of  the  pectoralis  major  muscle,  tbe  Utter  for  the  tendon 
of  the  latissimns  dors!  and  teres  major. 

Tbe  eoDftrieUoD  of  the  bone  below  the  tuberosities  is  the  surgical  neck,  and  ia 
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Fig.  86. 


1  w  iO 


I5i 


\16 


fio  named,  in  contradistinction  to  the  true  neck,  from  being  the  seat  of  the 
accident  called  by  surgical  writers  fracture  of  the  neck  of  the  humerus. 

The  shaft  of  the  bone  is  prismoid  at  its  upper  part,  and  flattened  from  before 

backwards  below.  On  the  outer  side,  at  about  its  mid- 
dle, is  a  rougn  triangular  eminence,  which  gives  inser- 
tion to  the  deltoid ;  and  immediately  on  each  side  of  this 
eminence  is  a  smooth  depression,  corresponding  with  the 
two  heads  of  the  brachialis  anticus.  On  the  inner  side 
of  the  middle  of  the  shaft  is  a  ridge,  for  the  attachment 
of  the  ooraco-brachialis  muscle ;  and  behind,  an  oblique 
and  shallow  groove,  which  lodges  the  musculo-spiral 
nerve  and  superior  profunda  artery.  The  foramen  for 
the  medullary  vessels  is  situated  on  the  inner  surface  of 
the  shaft  of  the  bone  a  little  below  the  coraco-brachial 
ridge ;  it  is  directed  downwards. 

The  lawer  extremity  is  flattened  from  before  back- 
wards, and  terminated  inferiorly  by  a  long  articular  sur- 
face, divided  into  two  parts  by  an  elevated  ridge.  The 
external  portion  of  the  articular  surface  is  a  rounded  pro- 
tuberance, emxnentia  capitataj  which  articulates  with 
the  cup-shaped  depression  on  the  head  of  the  radius; 
the  internal  portion  is  a  concave  and  pulley-liko  surface, 
trochlea  J  for  articulation  with  the  ulna.  Projecting  be- 
yond the  articular  surface  at  each  side  are  the  external 
and  internal  condyle^  the  latter  being  considerably  the 
longer ;  and  running  upwards  from  the  condyles  along 
the  borders  of  the  bone  are  the  condyloid  ridges,  of  which 
the  external  is  the  most  prominent.  Immediately  in 
front  of  the  trochlea  is  a  small  depression  for  receiving 
the  coronoid  process  of  the  ulna  during  flexion  of  the 
forearm;  and  immediately  behind  it  a  large  and  deep 
fossa,  for  containing  the  olecranon  process  during  exten- 
sion. 

Development. — By  seven  centres :  one  for  the  Bhaft, 
one  for  the  head,  one  for  the  tuberosities,  one  for  the 
eminentia  capitata,  one  for  the  trochlea,  and  one  for 
each  condyle,  the  internal  preceding  the  external.  Ossi- 
fication commences  in  the  diaphysis  of  the  humerus  soon 
after  the  clavicle ;  in  the  head  and  tuberosities,  during 
the  second  and  third  year  of  infantile  life ;  in  the  emi- 
nentia capitata  and  trochlea  during  the  third  and  sixth 
year ;  and  in  the  condyles  during  the  twelfth  and  fif- 
teenth.    The  entire  bone  is  consolidated  at  twenty. 

Articulations.  —  With  the  glenoid  cavity  of  the  sca- 
pula, the  ulna,  and  radius. 

Attachment  of  Muscles  — To  twenty-four:  by  the 
greater  tuberosity,  supra-spinatus,  infra-spinatua,  and 
teres  minor;  lesser  tuberosity,  subscapularis ;  anterior  bicipital  ridge,  pectoralis 
major;  posterior  bicipital  ridge  and . groove,  teres  major  and  latissimus  dorsi; 
shaft,  external  and  internal  head  of  the  triceps,  deltoid,  coraco-brachialis,  and  bra- 
chialis anticus ;  external  condyloid  ridge  and  condyle  (condylus  extensorius^^  ex* 
tensors  and  supinators  of  the  forearm,  viz.,  supinator  longus,  extensor  carpi 
radialis  longior,  extensor  carpi  radialis  brevior,  extensor  communis  digitorum, 
extensor  minimi  digiti,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis ; 
internal  condyle  (condylus  fiexorius)^  flexors  and  one  pronator,  viz.,  pronator 
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Humerus  op  tbr  right 
bide;  its  anterior  sur- 
face. 1.  Shnftof  thebone. 
2.  Head.  3.  AnRtomical 
neck.  4.  Greater  tubero- 
nity.  6.  Lesser  tuberosity. 
6.  Bicipital  groove.  7.  An- 
terior bicipital  ridge.  8. 
Posterior  bicipital  ridge. 
9.  Koagb  surface  into 
which  the  deltoid  is  in- 
sorted.  10.  Nutritious  fora- 
men. 11.  Eminentia  capi- 
tata. 12.  Trochlea.  13. 
External  condjle.  14.  In- 
ternal condyle.  15.  Exter- 
nal condyloid  ridge.  16. 
Internal  condyloid  ridge. 
17.  Fossa  for  the  coronoid 
process  of  the  ulna. 


ndii  teres,  flexor  carpt  i«dia1i»,  palm&ris  bogus,  flexor  anblimi!  digitorum,  ani 
flexor  carpi  nloaris. 


Ulna. — The  dIdb  is  &  long  bone,  divisible  into  a  shart  ■ 
The  upper  sxtremitj  is  Urge,  and  forms  principallj  tbe 
articulation  of  the  elbow;  the  lower  ex tremitj  is  small,  snd 
is  excluded  from  tbe  wrist-joint  by  an  interarticnlar  fibro- 
cartilage. 

Tbe  tuperior  extrr^mifi/  presents  a  semilunar  concavity 
of  large  sue,  tbe  t/rtaltr  li'jnund  notch,  for  articulation 
with  the  bamerua;  and  on  the  outer  side  a  Utter  tigmoid 
notch,  for  the  head  of  the  radiua.  Bounding  the  greater 
rigmoid  notch  posteriorly  is  the  olecranon  procat;  and, 
overhanging  it  in  front,  a  pointed  eminence  with  a  rough 
trian(!Qlar  base,  tbe  coronoid  procesi.  Behind  the  lesser 
rigmoid  notch,  and  extending  downwards  on  the  side  of  the 
olecranon,  is  a  triangular  uneven  surface,  for  the  anconeus 
muscle ;  and  ou  the  posterior  enrfoce  of  tbe  olecranon  a 
smooth  triangalar  sarfacc,  which  is  sabcutaneous, 

Tbe  iha/t  is  prisDioid  in  form,  and  presents  three  sar- 
ftces,  anterior,  posterior,  and  internal ;  and  three  borders. 
Tbe  anttrior  turface  is  occupied  by  the  flexor  profundus 
digitomm  for  the  npper  three-fourths  of  its  extent;  and 
bdow,  by  a  depression  for  the  pronator  quadratns  oinscle. 
A  little  above  its  middle  is  the  nutritions  foramen,  directed 
Bpwards.  On  the  panlerior  surface,  at  the  upper  part  of 
the  bone,  is  the  triangular  uneven  depression  for  the  an- 
eooetu  mnscle,  bounded  inferiorly  by  an  oblique  ridge 
which  mna  downwards  from  the  posterior  extremity  of  the 
lener  rigmoid  notch.  Below  iJie  ridge,  the  surface  is 
mark«l  into  several  grooves,  for  tbe  attachment  of  the  ex- 
leiuor  omIs  meiacarpi,  extensor  necundi  intcmodii,  and  ex- 
iMUor  indicis  mnscle.  The  inlernal  turface  is  covered  in 
far  tbe  greater  part  of  its  extent  bj  tbe  flexor  profundus 
digitomm.  Tbe  anterior  harder  is  rounded,  and  gives 
origin  by  its  lower  fourth  to  the  pronator  quadratus.  The 
po*trrior  is  prominent,  and  afibrds  attachment  to  the  flexor 
carpi  ulnaris  and  extensor  carpi  uloaris ;  expsnding  at  its 
v^ier' extremity  into  tbe  triangalar  subcutaneous  surface 
of  tbe  olecranon.  Tbe  txtemai  m  radial  border  is  sharp 
and  prominent,  for  tbe  attachment  of  tbe  iDterosseona 
■•mbnme. 

Tbe  loicer  exlremify  terminates  in  a  small  rounded  head, 
rapitulunt  ulitte,  from  the  [posterior  and  inner]  side  of 
which  projects  the  ili/Utid  proeet*.  Tbe  latter  presents  a 
deep  notch  at  its  base  for  the  attachmeut  of  tbe  apex  of 
the  triangalar  iaterarticular  curtilage,  and  by  its  point  gives 
tttachment  to  the  internal  lateral  ligament.  On  tbe  pos- 
iMior  mrbce  of  the  head  is  a  groove,  for  the  tendon  of  the 
CtMoaor  carpi  ulnaris;  and  oo  tbe  side  opposite  the  styloid 
praaMi  ft  smooth  aurfsce,  for  articulation  with  tbe  side  of 


)d  two  extremities. 
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membrana  ii  slUcbtd. 
B.  Cipllulnm  n'lnx. 
B.    Slyioid  procsu. 

10.  Sh^ofrBd<ui.  11. 
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1^  —  By  ihree  centree ;  one  for  tho  shaft,  one  for  the  inferior  extro- 

fer  the  olecranon.     Ossification  commences  in  the  ulna  shortly 

and  radius;  the  ends  of  the  bone  are  cartilaginous  at  birth. 
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The  centre  for  the  lower  end  appears  at  about  the  fifth ;  that  for  the  olecranoo 
about  the  seventh  year.     The  bone  is  completed  at  about  the  twentieth  year. 

Articutatlonn,  —  With  ttoo  bones ;  humerus  and  radius ;  it  is  separated  from 
the  cuneiform  bone  of  the  carpus  by  the  triangular  interarticular  cartilage. 

Attachment  of  Mvscles To  twelve:  by  the  olecranon  to  the  triceps  extensor 

cubiti,  one  head  of  the  flexor  carpi  ulnaris,  and  anconeus ;  by  the  coronoid  pro- 
cess, brachialis  anticus,  pronator  radii  teres,  flexor  sublimis  digitonim,  and  flexor 
profundus  digitorum;  by  the  shaft,  flexor  profundus  digitornm,  flexor  carpi 
ulnaris,  pronator  quadratus,  anconeus,  extensor  carpi  ulnaris,  extensor  oesis  meta- 
carpi  pollicis,  extensor  secundi  internodii  poUicis,  and  extensor  indicis. 

Radius.  —  The  radius  is  the  rotatory  bone  of  the  forearm ;  it  is  divisible  into 
a  shaft  and  two  extremities;  unlike  the  ulna,  its  upper  extremity  is  small,  and 
merely  accessory  to  the  formation  of  the  elbow-joint;  while  the  lower  extremity 
is  large,  and  forms  almost  solely  the  joint  of  the  wrist. 

The  superior  extremity  present-s  a  rounded  heddy  depressed  on  its  upper  sur- 
face into  a  shallow  cup.  Around  the  margin  of  the  head  is  a  smooth  articular 
surface,  which  is  broad  on  the  inner  side,  where  it  articulates  with  the  lesser  sig- 
moid notch  of  the  ulna,  and  narrow  in  the  rest  of  its  circumference,  to  play  in 
the  orbicular  ligament.  Beneath  the  head  is  a  constricted  circular  neck;  and 
beneath  the  neck,  on  its  internal  aspect,  a  prominent  process,  the  tuberosity. 
The  surface  of  the  tuberosity  is  partly  smooth  and  partly  rough ;  rough  below, 
where  it  receives  the  attachment  of  the  tendon  of  the  biceps ;  and  smooth  above, 
where  a  bursa  is  interposed  between  the  tendon  and  the  bone. 

The  shaft  of  the  bone  is  prismoid,  and  presents  three  surfaces.  The  anterior 
surface  is  somewhat  concave  superiorly,  where  it  lodges  the  flexor  longus  pollicb ; 
and  flat  below,  where  it  supports  the  pronator  quadratus.  At  about  the  upper 
third  of  this  surface  is  the  nutritious  foramen,  which  is  directed  upwards.  The 
posterior  surface  is  round  above,  where  it  supports  the  supinator  brevis  muscle, 
and  marked  below  by  several  shallow  oblique  grooves,  which  afibrd  attachment 
to  the  extensor  muscles  of  the  thumb.  The  external  stirface  is  round  and  con- 
vex, and  marked  by  an  oblique  ridge^  which  extends  from  the  tuberosity  to  the 
styloid  process  at  the  lower  extremity  of  the  bone.  On  the  inner  margin  is  a 
sharp  and  prominent  crest,  which  gives  attachment  to  the  interosseous  mem- 
brane. 

The  loxoer  extremity  of  the  radius  is  broad  and  triangular,  and  provided  with 
two  articular  surfaces ;  one  at  the  side  of  the  bone,  which  is  concave  to  receive 
the  rounded  head  of  the  ulna;  the  other  at  the  extremity,  and  marked  by  a  slight 
ridge  into  two  facets,  one  external  and  triangular,  corresponding  with  the  sca- 
phoid ;  the  other  square,  with  the  semilunar  bone.  At  the  outer  side  of  the 
extremity  is  a  strong  conical  projection,  the  styloid  process^  which  gives  attach- 
ment by  its  base  to  the  tendon  of  the  supinator  longus,  and  by  its  apex  to  the 
external  lateral  ligament  of  the  wrist  joint.  The  inner  edge  of  the  articular  sur- 
face affords  attachment  to  the  base  of  the  triangular  interarticular  fibrocartilage 
of  the  ulna. 

Immediately  in  front  of  the  styloid  process  is  a  groove,  which  lodges  the  ten* 
dons  of  the  extensor  ossis  metacarpi  poUicis  and  extensor  primi  internodii;  and, 
behind  the  process,  a  broader  groove,  for  the  tendons  of  the  extensor  carpi  radialis 
longior  and  brevior,  and  extensor  secundi  internodii ;  behind  this  is  a  promineDt 
ridge,  and  a  deep  and  narrow  groove,  for  the  tendon  of  the  extensor  indicis ;  and 
further  back;  part  of  a  broad  groove,  completed  by  the  ulna,  for  the  tendons  of 
the  extensor  communis  digitorum. 

Development.  —  By  three  centres ;  one  for  the  shaft,  and  one  for  each  oxtre« 
mity.  Ossification  commences  in  the  shaft  soon  after  the  humerus,  and  before 
the  ulna.  The  inferior  centre  appears  during  the  second  year,  the  superior  about 
the  seventh.     The  bone  is  perfected  at  twenty. 
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Anieulalioni.  —  With  ^ur  booes;  hnmerus,  nlni,  scapbuid,  and  semilunar. 

Altarhment  of  MuMclei. — To  nine;  by  the  tuberosity  to  tbe  biceps;  by  the 
oblique  ridge,  supinator  brevia,  pronator  radii  t^res,  flexor  Bublimis  digitorum, 
aud  pronator  quadratua ;  by  the  anterior  surface,  fleior  lonpia  pollicis  and  pro- 
nator quadratuB ;  by  the  posterior  surface,  extensor  osais  metncarpi  pollicis  and 
eztenaor  primi  intemodii ;  and  by  tbe  styloid  process,  aupinator  longus. 

Carpdb.  —  The  bones  of  the  oarpas  are  eight  in  number;  and  arranged  in 
two  rows.  In  the  first  row,  commencing  from  tbe  rsdial  side,  are  the,  oa  sca- 
phoides,  semilnnare,  cuueiforme,  pisifonne ;  in  the  second  row,  in  the  same  order, 
M  trapeiium,  tnpeioides,  o«  jnaf^nam,  and  nnciforme. 

The  Scaphoid  booe  is  named  from  bearing  some  resemblance  to  the  shape  of 
a  boat,  being  broad  at  one  end,  and  narrowed  like  a  prow  at  the  opposite,  con- 
care  on  one  aide,  and  convex  on  the  other. 
It  is,  however,  more  similar  in  form  to  a  Fio.  SB- 

eaabcw  nut  flattened  and  concave  on  one  side. 
If  carefally  examined,  it  will  be  found  to 
present  ■  convex  and  a  concave  wur/act,  a 
eoHVtX  and  a  concave  bi/rdcr,  a  broad  end, 
and  a  nanvto  and  pointed  extremiti/,  the 
tnberoaity. 

To  aaeertain  to  which  hand  the  bone  be- 
longs, let  the  student  bold  it  horizontally,  the 
coDvex  rorface  looking  backwards  (i.  e.,  lo- 
mids  himself),  and  tbe  convex  border  up- 
wards :  the  broad  extremity  will  indicate  ita 
appropiiate  hand ;  if  it  be  directed  to  the 
right,  tbe  bone  belongs  to  tbe  right ;  if  to  tbe 
left,  to  the  left  carpus. 

Articitlationt.  —  With  j?re  bones;  by  its 
eODTex  surface  with  the  radius;  by  its  con- 
cave BDrbee,  with  the  os  magnum  and  lemi- 
Insare  ;  by  tbe  extreioity  of  ita  upper  or  dor- 
sal border,  with  the  trapeiium  and  trspe- 
wideB. 

Attaehmtntt.  —  By  its  tuberosity  to  tbe 
uteri  or  annular  ligament. 

The  Semilunar  bone  may  be  known  by 
having  a  creacentic  concavity,  and  a  aome- 
what  creseeotio  figure.     It  presents  fur  ez- 
amination  four  articular  aurfaces  and  two  ex- 
tremities; tbe   articular   lur/acct   are,    one 
roseate,  one   convex,   and   two  lateral,   one 
lateral  surface  being    creacentic,  the   other    i.  F 
Dearly  circular  and  divided  generally  ioto  two    poi' 
fscets.      The    extremitia  are,    one  donal,     S"' 
which  is  quadrilateral,  flat,  and  indented,  for 
the  attachment  of  ligaments;  the  other j»i^ 
mar,  which  is  convex,  rounded,  and  of  larger 
rite. 

To  determine  to  which  hand  it  belonga, 
let  tbe  bone  be  held  perpendicularly,  the  dur. 
>r  flat  extremity  looking  upwards,  and  the 


boUer).     The  circular  lateral  surface 
tbe  hand  to  which  the  bone  belongs. 

Artiailatioiu. — With  five  bones,  but   occasionally  with 


aftbtndlDi.  i. 
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convex  surface,  with  the  radius ;  by  its  concave  surface,  with  the  os  maguani ; 
hy  its  cresceitic  lateral  facet,  with  the  scaphoid;  by  the  circular  surface,  with 
the  cuueiform  bouc,  and  the  point  of  the  unciform.  This  surface  is  divided  into 
two  parts  by  a  ridge,  when  it  articulates  with  the  unciform  as  well  as  with  the 
cuneiform  bone. 

The  Cuneiform  bone,  although  somewhat  wedge-shaped  in  form,  may  be  best 
distinguished  by  a  circular  and  isolated  facet,  which  articulates  with  the  pisiform 
bone.  It  presents  for  examination  three  surfaces,  a  base  and  an  apex.  One 
surface  is  very  rough  and  uneven  ;  the  opposite  forms  a  concave  articular  sur- 
face ;  the  third  is  partly  rough  and  partly  smooth,  and  presents  that  circular  facet 
which  is  characteristic  of  the  bone.  The  base  is  an  articular  surface,  and  the  apex 
rough  and  pointed. 

To  distinguish  its  appropriate  hand,  let  the  base  be  directed  backwards,  and 
the  pisiform  facet  upwards;  the  concave  articular  surface  will  point  to  the  hand 
to  which  the  bone  belongs. 

Articulations,  —  With  three  bones,  and  the  triangular  fibrocartilage.  By  the 
base,  with  the  semilunare ;  by  the  concave  surface,  with  the  unciforme ;  by  the 
circular  facet,  with  the  pisiforme ;  and  by  the  superior  angle  of  the  rough  sur- 
face, with  the  fibro-cartilage. 

The  Pisiform  bone  may  be  recognised  by  its  small  size,  and  by  the  possesion 
of  only  one  articular  facet.  Examined  carefully,  it  will  be  observed  to  present 
four  sides  and  two  extremities ;  one  side  is  articular,  the  smooth  facet  approach- 
ing nearer  the  superior  than  the  inferior  extremity.  The  side  opposite  to  this 
is  rounded;  the  remaining  sides  are,  one  slightly  concave,  the  other  slightly 
convex. 

If  the  bone  be  held  so  that  the  articular  facet  shall  look  downwards,  and  the 
extremity  which  overhangs  the  articular  facet  forwards,  the  concave  side  will 
point  to  the  hand  to  which  it  belongs. 

Articulation^ With  the  cuneiform  bone  only. 

Attachments,  —  To  two  muscles,  flexor  carpi  ulnaris,  and  abductor  miaimi 
digiti;  and  to  the  anterior  annular  ligament. 

The  Trapezium  (os  multangulum  majus)  is  too  irregular  in  form  to  be  com- 
pared to  any  known  object;  and  may  be  distinguished  by  a  deep  groove,  for  the 
tendon  of  the  flexor  carpi  radialis  muscle.  It  is  somewhat  compressed,  and  may 
be  divided  into  two  surfaces  which  are  smooth  and  articular,  and  three  rough 
borders.  One  of  the  articular  surfaces  is  oval,  concave  in  one  direction,  and 
convex  in  the  other  (saddle-seat  shaped) ;  the  other  is  marked  into  three  facets. 
One  of  the  borders  presents  the  groove  for  the  tendon  of  the  flexor  oarpi  radialis, 
which  is  surmounted  by  a  prominent  tubercle  for  the  attachment  of  the  anterior 
annular  licrament;  the  other  two  borders  are  rough,  and  form  the  outer  side  of  the 
carpus.  The  grooved  border  is  narrow  at  one  extremity,  and  broad  at  the  other, 
where  it  presents  the  groove  and  tubercle. 

If  the  bone  be  held  so  that  the  grooved  border  look  upwards  while  the  apex 
of  this  border  be  directed  forwards,  and  the  base  with  the  tubercle  backwardsi 
the  concavo-convex  surface  will  point  to  the  hand  to  which  the  bone  belongs. 

Articulations.  —  With  four  bones;  by  the  concavo-convex  surface,  with  the 
metacarpal  bone  of  the  thumb;  and  by  the  three  facets  of  the  other  articular 
surface,  with  the  scaphoid,  trapezoid,  and  second  metacarpal  bone. 

Attachments,  — To  three  muscles,  abductor  pollicis,  flexor  ossis  metaoarpi,  and 
flexor  brevis  pollicis ;  and  by  the  tubercle  to  the  anterior  annular  ligament. 

The  Trapezoides  (os  multangulum  minus)  is  a  small,  oblong,  and  quadri- 
lateral bone,  bout  near  its  middle  (bean-shaped).  It  presents  four  articular  sur- 
faoes  and  two  extremities.  One  of  the  surfaces  is  concavo-convex,  t.  e.,  ooDcave 
in  one  direction,  and  convex  in  the  other;  another,  contiguous  to  the  preceding, 
is  concave,  so  as  to  be  almost  angular  in  the  middle,  and  often  marked  by  a  small 
rough  depression,  for  an  interosseous  ligament ;  the  two  remaining  sides  are  flqt. 
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One  of  the  two  eztremitieB  is  broad  and  of  lai^  size,  dortal ;  the  other,  palmar, 
is  small  nod  rough . 

If  the  boDo  b«  held  perpendicularly,  so  that  the  broad  eitremity  be  upwards, 
and  the  coucavo-convei  surface  forwards,  the  angular  concave  surface  will  point 
to  the  hand  to  which  the  bone  belongs. 

Arliculalion$.  —  With /nur  boaea  ;  bj  the  cnDcavo-COnvei  surface,  with  the 
second  metacarpal  bone ;  by  the  angular  concave  surface,  with  the  os  niagoaui ; 
and  bj  the  other  two  surfaces,  with  the  trapezium  and  scaphoid. 

AUarhmenlt.  — To  the  fleior  brevis  pollicia  muscle. 

The  Os  Magnum  (capitatum)  is  the  largest  bone  of  the  carpus,  aod  divisible 
into  B  body  acci  head.  The  head  is  round  for  tlie  greater  part  of  its  extent,  but 
flattened  at  one  side.  The  bodif  is  irregularly  quadrilateral,  and  presents  four 
aides  and  a  smooth  extremity.  Two  of  the  sides  are  rough,  the  one  being  square 
and  flat,  dorsal ;  the  other  rounded  and  prominent,  palmar;  the  two  remaining 
»ide8  are  ariicnlar,  one  being  concave,  the  other  convex.  The  extremity  is  a 
triangnlar  articular  surface,  divided  into  three  facets. 

If  the  bone  be  held  perpendicularly,  the  articular  extremity  looking  apwanLt, 
•od  the  broad  dorsal  surface  backwards  (towards 
the  holder),  the  concave  articular  surfatse  will  point  F'O-  88- 

to  the  hand  to  which  the  bone  belongs. 

Arlicvlationt.  —  With  tevrn  bones :  by  the 
roonded  head,  with  the  cup  formed  by  the  sca- 
phoid and  semilunar  bone ;  by  the  side  of  the  (wn- 
vex  surhce,  with  the  trapesoides ;  by  the  concave 
anrface,  with  tiie  uncifornie ;  and  by  the  extremity, 
with  tbe  second,  third,  and  fourth  metacarpal 
bone. 

Auaehmtnlt.  —  To  the  fleior  brevis  polilcis 
ninscle. 

The  Uncitokue  is  a  triangular-shaped  bone, 
remarkable  for  a  long  and  curved  process,  which  pro- 
jects from  its  palmar  aspect.  It  presents  five  sur- 
fkcet;  three  articular,  and  two  free.  One  of  the 
articnlar  snrfaces  is  divided  by  a  slight  ridge  into 
two  facets ;  tbe  other  two  converge,  and  meet  at  a 
flattened  angle,'  One  of  the  free  surfaces,  the 
donal, is  rough  and  triangular;  the  other,  palmar, 
also  triangular,  but  somewhat  smaller,  gives  origin 
to  tb«  QDcifona  process. 

If  the  bone  be  held  perpendicularly,  the  articu- 
lar mirfaoe  with  two  facets  looking  npwards,  and 
the  unciform  process  backwards  (towards  the 
holder),  the  concavity  of  the  unciform  process  will 
point  to  the  band  to  which  the  bone  belongs. 

ArtiitUationM.  —  With  _^De  bones;  by  the  two 
beeU  on  its  base,  with  the  fourth  and  fifth  meta- 
eafpal  bone;  by  the  two  lateral  articulating  aur- 
bces,  with  the  magnnm  and  cnneiforme ;  and  by 
tba  flattenod  angle  of  ila  apex,  with  tbe  semilu- 


6,  Trapeiimn,  B.  Groore  in  tha 
traptiiuoi  vhieb  lodgei  the  l«a- 
don  of  tbs  fleior  csrpi  radialiF. 

e.  Unciforme.  10, 10.  Tbeflieaa- 
tacarpBl  Iwnci.  II.  11.  Pint  row 
orpbalsngsL  12, 12.  Secnndrov. 
13,  13.  Third  row,  or  angual  ph>- 
langei.  It.  Fim  pbKliinl  of  lh« 
tbumb.  15.  Second  ind  lut  pha- 
Uaiofthalhnrab. 


AUatJimenti. — To  /teo  muscles,  adductor  minin 
digiti,  and  flexor  brevis  minimi  digiti;  and  by  the  hook-shaped  process  to  the 
anterior  annnlar  ligament. 

Development. — Tbe  bones  of  the  carpus  are  each  developed  by  a  single  centre ; 
they  are  cartilaginoiu  at  birth.     Ossification  coromences  towards  the  end  of  the 
,  *  When  the  Dnciforma  doca  not  artionlate  with  tlia  aeinilanare,  this  angle  ii  sharp. 
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first  year  in  the  os  magnum  and  unciforme ;  at  the  end  of  the  third  year,  in  the 
cuneiforme ;  during  the  fifth  year,  in  the  trapezium  and  semilunare ;  during  the 
eighth,  in  the  scaphoides ;  ninth,  in  the  trapezoidea ;  and  twelfth,  in  the  pisi- 
forme.  The  latter  bone  is  the  last  in  the  skeleton  to  ossify ;  it  is,  in  reality,  a 
seFamoid  bone  of  the  tendon  of  the  flexor  carpi  ulnaris. 

The  number  of  articulations  which  each  bone  of  the  carpus  maintains  with  sur- 
rounding bones  may  be  expressed  in  figures,  which  will  facilitate  the  student's 
recollection ;  the  cipher  for  the  first  row  is  5531,  and  for  the  second  4475. 

[The  carpus  considered  as  a  whole,  is  oblong  and  transversely  elliptical,  and 
forms  about  one-sixth  of  the  hand ;  its  palmar  aspect  is  deeply  concave  (to  lodge 
the  flexor  tendons),  whilst  its  dorsal  surface  is  convex  ;  its  radio-ulnar  border  is 
convex,  and  its  metacarpal  border  presents  a  sinuous  and  angular  line.  It  is 
about  an  inch  in  height,  and  two  and  a  half  inches  in  breadth. 

The  bones  of  the  first  row,  the  pisiform  excepted,  form  a  sort  of  interrupted 
condyle  by  their  upper  convex  surfaces,  which  are  in  apposition  with  the  inferior 
articular  extremities  of  the  bones  of  the  forearm.  By  their  lower  surfaces  they 
form  a  strongly  marked  concavo-convex  border,  which  articulates  with  the  upper 
border  of  the  second  row ;  the  concavity  being  formed  by  the  cuneiform,  semi- 
lunar, and  scaphoid  bones,  whilst  the  convexity  is  caused  by  the  projection  down- 
wards and  forwards  of  the  smaller  extremity  of  the  scaphoid.  The  concavity  just 
mentioned,  receives  a  large  spheroidal  head,  which  projects  upwards  into  it, 
composed  of  the  magnum  and  unciform,  whilst  the  extremity  of  the  scaphoid  is 
received  in  a  shallow  depression  formed  by  the  trapezium  and  trapezoid. 

The  superior  surface  of  the  second  row  would  therefore  also  be  concavo-convex, 
but  in  a  manner  preci^ely  the  reverse  of  the  first,  so  that  the  two  rows  are  recip- 
rocally dove-tailed. 

To  obtain  an  adequate  idea  of  this  method  of  articulation,  the  bones  should  not 
only  be  examined  individually,  but  when  combined  to  form  the  structure  which 
they  collectively  constitute.] 

Metacarpus.  —  The  bones  of  the  metacarpus  are  five  in  number.  They  are 
long  bones,  divisible  into  a  head,  shafl,  and  bane. 

The  head  is  rounded  at  the  extremity,  and  flattened  at  each  side  for  the  inser- 
tion of  strong  ligaments ;  the  shaft  is  prismoid,  and  marked  deeply  on  each  side, 
for  the  attachment  of  the  interossei  muscles;  the  base  is  irregularly  quadrilate- 
ral, and  rough  for  the  insertion  of  tendons  and  ligaments.  The  base  presents 
three  articular  surfaces :  one  at  each  side,  for  adjoining  metacarpal  bones ;  and 
one  at  the  extremity,  for  the  carpus. 

The  metacarpal  bone  of  the  thumb  is  one-third  shorter  than  the  rest,  flattened 
and  broad  on  its  dorsal  aspect,  and  convex  on  its  palmar  side ;  the  articular  sur- 
face of  the  head  is  not  so  round  as  that  of  the  other  metacarpal  bones;  and  the 
base  has  a  single  concavo-convex  surface,  to  articulate  with  the  corresponding 
surface  of  the  trapezium. 

The  metacarpal  bones  of  the  different  fingers  may  be  distinguished  by  certain 
special  characters.  The  base  of  the  metacarpal  bone  of  the  index  finger  is  the 
largest  of  the  four,  and  presents  four  articular  surfaces.  That  of  the  middle  finger 
may  be  distinguished  by  a  rounded  projecting  process  at  the  radial  side  of  its  base, 
and  two  small  circular  facets  on  its  ulnar  lateral  surface.  The  base  of  the  meta- 
carpal bone  of  the  ring-finger  is  small  and  square,  and  has  two  small  circular 
facets  to  correspond  wish  those  of  the  middle  metacarpal.  The  metacarpal  bone 
of  the  little  finger  has  only  one  lateral  articular  surface. 

Development.  —  By  two  centres ;  one  for  the  shaft,  and  one  for  the  digital 
extremity,  with  the  exception  of  the  metacarpal  bone  of  the  thumb,  the  epiphysis 
of  which,  like  that  of  the  phalanges,  occupies  the  carpal  end  of  the  bone.  Ossi- 
fication of  the  metacarpal  bones  commences  in  the  embryo  between  the  tenth  and 
twelfth  week,  that  in,  soon  after  the  bones  of  the  forearm.     The  epiphyses  make 
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their  appearance  at  the  end  of  the  secoDd,  or  early  in  the  third  year,  and  the 
boDes  arc  completed  at  twenty. 

Articulations Thejirst  with  the  trapezium;  second, tTnpezinm,  trapezoides, 

08  magDum,  and  middle  metacarpal;  third,  or  middle,  os  magnum,  and  adjoining 
metacarpal  bones;  /ovrthy  os  magnum,  unciforme,  and  adjoining  metacarpal 
bones ;  Ji/th,  unciforme,  and  metacarpal  bone  of  the  ring-finger. 

The  figures  representing  the  number  of  articulations  which  each  metacarj^al 
bone  {Possesses,  taken  from  the  radial  to  the  ulnar  side  are  13121. 

Attachment  of  Muscles.  —  To  the  metacarpal  bone  of  the  thumb,  three,  flexor 
ossis  metacarpi,  extensor  ossis  metacarpi,  and  first  dorsal  interosseous ;  index  fin- 
ger, ^ve,  extensor  carpi  radialis  longior,  flexor  carpi  radialis,  first  and  second 
dorsal  and  first  palmar  interosseous ;  middle  finger, /btir,  extensor  carpi  radialis 
brevier,  adductor  pollicis,  second  and  third  dorsal  interosseous ;  ring-finger,  three, 
third  and  fourth  dorsal  interosseous,  and  second  palmar;  little  finger, ybtir,  ex- 
tensor carpi  ulnarisy  adductor  minimi  digiti,  fourth  dorsal  and  third  palmar  inter- 
osseous. 

Phalanges. — The  phalanges  (internodia)  are  the  bones  of  the  fingers;  they 
are  named  from  their  arrangement  in  rows,  and  are  fourteen  in  number,  three  to 
each  finger,  and  two  to  the  thumb.  In  conformation  they  are  long  bones,  divi- 
sible into  a  shaft,  and  two  extremities. 

The  shaft  is  compressed  from  before  backwards,  convex  on  its  posterior  sur- 
face, and  flat  with  raised  edges  in  front.  The  metacarpal  extremity  or  base  in 
the  first  row,  is  a  simple  concave  articular  surface ;  that  in  the  other  two  rows  a 
double  concavity,  separated  by  a  slight  ridge.  The  digital  extremities  of  the  first 
and  second  row  present  a  pulley-like  surface,  concave  in  the  middle,  and  convex 
at  each  side.  The  ungual  extremity  of  the  last  phalanx  is  broad,  rough,  and 
expanded  into  a  semilunar  crest. 

Development. — By  two  centres;  one  for  the  shafl,  and  one  for  the  base. 
Ossification  commences  in  the  third,  or  ungual  phalanges,  then  in  the  first,  and 
lastly,  in  the  second.  The  period  of  commencement  corresponds  with  that  of  the 
metacarpal  bones.  The  epiphyses  of  the  first  row  appear  during  the  third  or 
fourth  year,  those  of  the  second  row  during  the  fourth  or  fifth,  and  of  the  last 
during  the  sixth  or  seventh.  The  phalanges  are  perfected  by  the  twentieth 
year. 

Articuiatiofis,  —  The  first  row,  with  the  metacarpal  bones  and  second  row  of 
phalanges ;  the  second  row,  with  the  first  and  third ;  the  third,  with  the  second 
row. 

Attachment  of  Muscles.  —  To  the  base  of  the  frst  j^halanx  of  the  thumb  four 
muscles,  abductor  pollicis,  flexor  brevis  pollicis,  adductor  pollicis,  and  extensor 
primi  intemodii;  to  the  second  phalanx,  two,  flexor  longus  pollicis,  and  extensor 
secundi  intemodii.  To  i\iQ  first  phalanx  of  the  second,  third,  and  fourth  fingers, 
one  dorsal  and  one  palmar  interosseous ;  to  that  of  the  little  finger,  abductor 
minimi  digiti,  flexor  brevis  minimi  digiti,  and  one  palmar  interosseous.  To  the 
second  phalanges,  flexor  sublimis  and  extensor  communis  digitorum;  to  the  last 
'  phalanges f  flexor  profundus  and  extensor  communis  digitorum. 

PELVIS    AND     LOWER    EXTREMITY. 

The  bones  of  the  pelvis  are  the  two  ossa  innominata,  the  sacrum,  and  the 
coccyx ;  and  thoAe  of  the  lower  extremity,  the  femur,  patella,  tibia  and  fibula, 
tarsus,  metatarsus,  and  phalanges. 

Os  IXNOMINATUM.  —  The  OS  innominatum  (os  coxsa)  is  an  irregular,  flat  bone, 
consisting  in  the  young  subject  of  three  parts,  which  meet  at  the  acetabulam. 
flenee  it  is  described  in  the  adult  as  divisible  into  three  portions,  ilium^  ischium 
8 


3.  Oi  pubis.   4.  Crcet  ofttae  ilium.   The 
□ent  tulierde  on  tbc  ouler  lip  of  Ihe  creel 


■ad  pabcs.     The  ilium  ie  the  superior,  broad,  and  expanded  portioD  which  forma 
the  proffiineoce  of  the  hip,  and  articulates  with  the  sacrum.     The  ttrhium  is  the 
inferior  and  strong  part  of  the  boDe  on 
Fia.dO.  which  the  body  rests  in  sitUng.     Tbo 

_-.  o»  puhit  is  that  portion  which  fonns 

the  front  of  the  pelvis,  and  gives  sup- 
port to  the  external  organs  of  genera- 

Tbe  ILIDM  msj  be  described  as  divi- 
sible  into  an  internal  and  external  sur- 
face, a  crest,  and  an  anterior  and  poste- 
rior border. 

The  in/ema^vur/a'-^  is  bounded  above 
by  the  crest,  below  by  a  prominent  line, 
the  linea  ilio-pectinea,  and  before  and 
behind  by  the  anterior  and  posterior  bor- 
der; it  is  concave  and  smooth  for  the 
anterior  two-thirds  of  iis  extent,  and 
lodges  the  iliacua  muscle.  The  poste- 
rior third  is  rough,  for  articulation  with 
the  sacrum,  and  divided  by  a  deep  groove 
into  two  parts;  an  anterior  or  auriicuiir 
portion,  shaped  like  the  pinna,  and 
coated  by  cartilage  in  the  fresh  bone; 
and  B  posterior  portion,  very  rough  and 
uneven,  for  the  attachment  of  interos- 
seouB  ligaments. 

The  externa/  tur/are  is  uneven,  partly 
convex,  and  partly  concave :  it  is  bounded 
above  by  the  crest ;  below  by  a  promi- 
nent srcb,  which  forms  the  upper  seg- 
ment of  the  aceiabulnm;  and,  before 
and  behind,  by  tbe  anterior  and.  poste- 
rior border.  Crossing  this  surface  in  an 
arched  direction,  from  the  anterior  ex- 
tremity of  the  crest  to  a  notch  on  the 
lower  part  of  the  posterior  border,  is  a 
groove,  which  lodges  the  gluteal  vessels 
and  nerve,  the  »uperior  curved  Ihie  ;  and 
a  short  distance  below  this,  a  rough  ridge,  the  inferior  curved  line.  The  sur- 
face included  between  the  superinr  curved  line  and  the  crest  gives  origin  to  the 
gluteus  mcdius  muscie ;  that  between  the  curved  lines,  to  the  gluteus  minimus ; 
and  the  rough  interval  between  the  inferior  curved  line  and  the  arch  of  the 
acetabulum,  to  one  head  of  the  rectus.  Tbe  posterior  sixth  of  the  external  aur> 
face  is  rough  and  raised,  and  gives  origin  to  part  of  the  gluteus  mBximus. 

The  cral  of  the  ilium  is  arched,  and  curved  in  direction  like  the  italic  letter y, 
being  bent  inwards  at  its  anterior  termination,  and  outwards  at  the  posterior.  It 
is  broad  for  the  attachment  of  three  planes  of  muscle,  which  are  connected  with 
its  external  and  internal  border  or  lip,  and  with  the  intermediate  space.  On  its 
outer  lip,  at  about  midway  between  the  anterior  superior  spinous  process  and  tho 
summit  of  the  crest,  is  a  prominent  tubercle,  tubercv/um  vriefa  ilii  (Retiius), 
from  which  a'strong  ridge  runs  down  to  the  acetabulum.  This  is  the  broadeit 
part  of  the  crest,  and  the  descending  ridge  serves  as  a  buttress  in  giving  strength 
to  the  bone. 

The  anterior  border  is  marked  by  two  prominences,  the  anterior  tupcrior  spi- 
K 0IM  proceu,  which  is  the  auterior  termination  of  the  crest,  and  the  anterior  in/f 


ilii,  of  Betiiui.     5.  Si 

iperior  curved  line.     ( 

Inhrigr  curved  lioe. 

7.  Surfnoe  hi  the  glu 

tent  maximill.     S.  An 

.lerior  .operior   ipinou 

proctll.     B.  Anterior  i 

nferior  epinoui  pracefi 

10.    Po.l.rior   (uperio: 

r   (pinoui   procets.     11 

Poilerior  inferior  epin 

oui  proceu.     12.  Spin 

oflhsiecbiom.     IS.  Or 

eAtoero-iecblMicDOtel 

14.  L«,cr  «.ero-iichiB 

lie  notcb.     IS.  Tuberc 

honing  its  three  fnceU 

IS.  Ritmui  of  [tie  iuhi 

um.     IT.  Bodyoflbeu 

puliij,     18.  Ratnui  of 

bulum.     20.  Obtur.toi 

funxmen. 

ISCHIUM.  115 

rtor  spinous  process;  the  two  processes  being  separated  by  a  notch  for  the  attach- 
ment of  the  sartorius  muscle.  This  border  terminates  inferiorly  in  the  lip  of  the 
acsetabalum.  The  posterior  border  also  presents  two  prominences,  tho  posterior 
superior  tmd  posterior  inferior  spinous  process,  separated  by  a  notch.  Inferiorly 
this  border  is  broad  and  arched,  and  forms  the  upper  part  of  the  great  sacro- 
ischiatic  notch. 

The  ISCHIUM  is  divisible  into  a  thick  and  solid  portion,  the  body,  and  a  thin 
and  ascending  part,  the  ramus;  it  may  be  considered  also,  for  convenience  of 
description,  as  presenting  an  external  and  internal  surface,  and  three  borders, 
posterior,  inferior,  and  superior. 

The  external  surface  is  rough  and  uneven,  for  the  attachment  of  muscles;  and 
broad  and  smooth  above,  where  it  enters  into  the  formation  of  the  acetabulum. 
Below  the  inferior  lip  of  the  acetabulum  is  a  notch,  which  lodges  the  obturator 
cxtemus  muscle  in  its  passage  outwards  to  the  trochanteric  fossa  of  the  femur. 
The  internal  surface  is  smooth,  and  somewhat  encroached  upon  at  its  posterior 
border  by  the  spine. 

The  posterior  border  of  the  ischium  presents  towards  its  middle  a  remarkable 
projection,  the  spine.  Immediately  above  the  spine  is  a  not<;h  of  large  size,  the 
ffreat  sacro-ischiatic,  and  below  the  spine,  the  lesser  sacro-ischiatic  notch;  the 
former,  being  converted  into  a  foramen  by  the  lesser  sacro-ischiatic  ligament, 
prives  passage  to  the  pyriformis  muscle,  the  gluteal  vessels  and  nerve,  pudic  vessels 
and  nerve,  and  ischiatic  vessels  and  nerves ;  the  lesser,  completed  by  the  great 
saero-ischiatic  ligament,  to  the  obturator  internus  muscle,  and  internal  pudio 
vessels  and  nerve.  The  inferior  border  is  thick  and  broad,  and  called  the  tubero- 
sity. The  surface  of  the  tuberosity  is  divided  into  three  facets;  one  anterior, 
which  is  rough  for  the  origin  of  the  semi-membranosus;  and  two  posterior,  which 
are  smooth,  and  separated  by  a  slight  ridge,  for  the  semi-tendinosus  and  biceps 
nmscle.  The  inner  margin  of  the  tuberosity  is  bounded  by  a  sharp  ridge,  which 
gives  attachment  to  a  prolongation  of  the  great  sacro-ischiatic  ligament;  and  the 
outer  margin  by  a  prominent  ridge,  from  which  the  quadratus  femoris  musclo 
arises.  The  superior  border  of  the  ischium  is  thin,  and  forms  tho  lower  circum- 
ference of  the  ODturator  foramen.  The  ramus  of  the  ischium  is  continuous  with 
the  ramus  of  the  pubes,  and  is  slightly  everted. 

The  OS  PUBIS  [os  pectinis]  is  divided  into  a  horizontal  portion  or  body  (horizontal 
ramus  of  Albinus),  and  a  descending  portion  or  ramus;  it  presents  for  examina- 
tion an  external  and  internal  surface,  superior  and  inferior  border,  and  symphysis. 

The  external  surface  is  rough,  for  the  attachment  of  muscles ;  and  prominent 
at  its  outer  extremity,  where  it  forms  part  of  the  acetabulum.  The  internal  sur- 
face  is  smooth,  and  enters  into  the  formation  of  the  cavity  of  the  pelvis.  The 
superior  border  is  marked  by  a  rough  ridge,  the  crest;  the  inner  termination  of 
the  crest  is  the  angle;  the  outer  end,  the  spine  or  tubercle.  Running  outwards 
from  the  spine  is  a  sharp  ridge,  the  pectineal  line,  or  linea  ilio-pectinea,  which 
marks  the  brim  of  the  true  pelvis.  In  front  of  the  pectineal  line  is  a  smooth 
depression,  which  supports  the  femoral  artery  and  vein,  and  a  little  more  exter- 
nally an  elevated  prominence,  the  ilio-pectinea  I  eminence,  which  divides  the  sur- 
face for  the  fismoral  vessels  from  another  depression  which  overhangs  the  aceta- 
bolum,  and  lodges  the  psoas  and  iliacus  muscle.  The  ilio-pectincal  eminence, 
moreover,  marks  the  junction  of  the  pubes  with  the  ilium.  The  inferior  border 
is  broad,  deeply  grooved  for  the  passage  of  the  obturator  vessels  and  nerve,  and 
ftharp  on  the  side  of  the  ramus,  to  form  part  of  the  boundary  of  the  obturator 
foramen.  The  symphysis  is  the  inner  extremity  of  the  body  of  the  bone;  it  is 
oval  and  rough,  for  the  attachment  of  a  ligamentous  structure  analogous  to  the 
intervertebral  substance.  The  ramus  of  the  pubes  descends  obliquely  outwards, 
and  is  continuous  with  the  ramus  of  the  ischium.  The  inner  border  of  the  ramus 
forms  with  the  corresponding  bone  the  arch  of  the  pubes,  and  at  its  inferior  part 
is  e?crted,  to  give  attachment  to  the  cms  penis. 
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The  acelabulum  (cavitas  cotyloidea)  ia  a  deep  cop-ehaped  cavity,  situated  at 
the  poiDt  of  union  between  tfae  ilium,  ischium,  and  pubea ;  a  littlo  less  than  two- 
Gfchs  being  formed  by  the  ilium,  a  little  more  than  two-fifths  by  the  ischinm,  the 
remaining  fifth  by  the  pubes.  It  is  bounded  by  a  deep  rim  or  lip,  broad  and 
strong  above,  where  most  resistance  ia  required,  and  mailied  in  front  by  a  deep 
notch,  which  is  arched  over  in  the  frcah  subject  by  a  strong  ligament,  and  trans- 
mits the  nutrient  vessels  of  the  joint.  At  the  bottom  of  the  cup,  and  commuoi- 
citing  with  the  notch,  is  a  deep  circular  pit  (fundus  acetabuli),  which  lodges  a 
mass  of  fat,  and  gives  attachment  to  the  broad  extremity  of  the  ligamentnm 

The  oblurafor  or  thyroid  foramen  is  a  large  oval  interval  between  the  ischinm 
and  pubes,  bounded  by  a  narrow  rough  margin,  to  which  a  ligamentous  mem- 
brane ia  attached.  The  upper  part  of  the  fommen  is  tncreaseif  in  depth  by  tbe 
groove  in  the  under  surface  of  the  os  pubis,  which  lodges  the  obturator  vessels 

Decelopment.  —  By  eight  centres  :  three  principal,  one  for  the  ilium,  one  for 
tbe  ischium,  and  one  for  the  pubes;  and  five  secondary,  one,  the  T-shaped  piece 
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for  tbe  interval  between  the  primitive  pieces  in  the  bottom  of  the  aoetabnlum, 
one  for  the  crest  of  the  ilium,  one  (not  constant)  for  the  anterior  and  inferinr 
spinous  process  of  the  iliam,  one  for  the  tuberosity  of  the  ischium,  and  one  (not 
constant)  for  the  angle  of  the  os  pubis.  Ossification  commences  in  the  primitive 
pieces,  immediately  after  that  in  the  vertebrae,  firstly  in  the  ilium,  then  in  the 
ischium,  and  lastly  in  tbe  pubes ;  tbe  first  ossific  deposits  being  situated  near  the 
fiiture  acetabnlum.  At  birth,  the  acetabulum,  crest  of  the  ilinm,  and  ramus  of 
the  pnbes  and  iechjum,  are  cartilaginoua.  The  secondary  centres  appear  at 
puberty,  the  entire  bone  not  being  completed  until  the  twenty-fifih  year. 

Articulationi.  —  With   three   bones ;    sacrum,   opposite   innominatam,    and 

Attarhmenl  of  Mmelei  and  Ligaminli. — To  ihirty-lkree  muscles:    to  the 
ilium  thirteen  ;  by  tbe  outer  lip  of  the  orest,  obliquus  externus  for  two-thirds  ila 
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length,  Utiitumus  dorai  one<tbird,  and  teoGor. vaginsB  fenioria  ita  anterior  fourth; 
bj  the  middle  of  the  crest,  iateroal  oblii^ue  three-fourths  ila  length,  erector  spinse 
lUe  remminiag  fourth ;  b;  the  ioterniil  lip,  trangversalis  tbree-mrthf ,  and  quad- 
ntae  lambomm  the  posterior  part  of  its  middle  third.  By  the  eitemal  surface, 
glutens  medius,  mioiniua,  maximue,  and  one  head  of  the  rectua ;  by  the  internal 
aurface,  iliacua;  b;  the  anterior  border,  aartorius,  and  the  other  head  of  the 
rectus.  To  the  iaAiaia /ovrleea  ;  by  its  externa!  surfiice,  adductor  mnguus  and 
obturator  eKterauB ;  by  the  iuternal  surface,  obturator  intern  us  and  legator  ani; 
by  the  apine,  gemellua  auperior,  levator  ani,  coccjgeua,  and  leaser  aacro-iscbiatie 
ligament;  by  the  tuberosity,  bicepa,  Bemi-tendinosus,  semi-membranosuB,  gemelloa 
inferior,  quadratus  femoria,  erector  penis,  and  great  sacro-isohiatio  ligament;  by 
the  ramus,  gncilia,  and  transversus  perinei.  To  the  09  pubis  tixleen:  by  ita 
upper  border,  obliquus  ezternus,  obliquus  intemuB,  transversal  is,  rectus,  pyrami- 
dalis,  pcctineus,  and  psoas  parvus;  by  its  external  surface,  adductor  longus, 
adductor  brevis,  gracilis,  and  obturator  ezternus ;  by  jtg  internal  surface,  levator 
■ni  and  obtnrator  intemna;  and  by  the  ramus,  adductor  magnus,  erector 
penis,  and  accelerator  uriuie. 

PELVIS, 

The  pelvis,  conudered  as  a  whole,  is  divisible  into  u/alte  and  true  pelvis;  the 
former  is  the  expanded  portion,  bounded  on  each  side  by  the  ilium,  uud  sepa- 


tbe  eactji.  t,  6.  I!Uo  folia,  rormlnE  tba  liitersl  boundirioi  of  tbe  falsi  pclflg.  T.  Anta- 
rioT  lapcrior  ipioooi  proecM  of  ttae  ilium  ;  right  liile.  6.  Anterior  inferior  ipinaui  proftM. 
V.  AeeUbalam.  n.  Kotch  of  the  weUbuluoi.  b.  Bod;  of  ita«  lichium.  e.  Ila  tultfrnriiy. 
rf.  Spin*  of  tba  irehiDDi  ttta  throDgh  the  abinntor  rorBmen.  (.  Oa  pubii.  /.  EymiihjFaii 
pobia.  g.  Arch  of  tba  pobei.  k.  Angle  of  the  oi  pubia.  i.  Spina  uf  tha  pubea  {  Iba  promi- 
KB(  ridga  bMiTFen  1  and  t  ii  the  enit  of  the  pnbea.  k,  k.  Pectinesl  line  of  the  pubea.  I,  I. 
Ilio-peetinesl  line;  m,  m.  The  prolaogalion  of  Ihii  line  to  tbe  pratnontorr  of  lbs  tacmm. 
Tb«  line  Tepreaanted  b;  i,  •',  t,  k,  I,  t,  end  m,  ■■,  it  the  brim  of  tho  true  pelvii,  ».  Dio-pec 
lioekl  aminenee.     a.  Tba  tmootb  larfsce  vbicb  anpporti  Ih*  femonl  TMieli.    p.p.  Qreat 

rated  from  the  true  pelvis  by  tbe  linea  ilio-pectinea.     The  true  pelvis  is  all  that 
portion  which  is  situated  below  the  linea  ilio-pectinea.     This  line  forms  tbe 
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tnar^a  or  In'tn  of  the  true  pelvis,  while  the  inclnded  area  is  called  th«  f'nfff. 
The  furm  of  the  inlet  ia  hcart-^hapcd,  ohtaitely  pointed  in  front  at  the  sympbysiti 
fiubis,  expanded  oa  each  aide,  and  encroached  upon  behind  by  a  projection  of  the 
upper  part  of  the  sacrum,  which  is  named  the  promontory.  The  cavity  is  some- 
what encroached  apon  at  each  tide  by  b  smooth  quadrangalar  plane  of  bone, 
corres ponding  with'  the  interual  surface  of  the  acetabuinni,  and  prolonged 
posteriorly  into  the  spine  of  the  ischium.  In  front  are  two  foassB  around  the 
obturator  foramina,  for  lodging  tlic  obturator  internus  muscle  at  each  side. 
The  inferior  termination  of  the  pelvis  is  very  irregular,  and  is  termed  the 
outlet.  It  is  bounded,  in  front,  by  the  convergence  of  the  rami  of  the  ischium 
and  pubes,  which  constitute  the  arch  of  the  pubes ;  on  each  side  by  the  tubero- 
aity  of  the  iscLinm,  and  two  irregular  fissures  formed  by  the  greater  and  lesser 
S!icro-ischiatic  notches ;  and  behind  by  the  lateral  borders  of  the  sacrum,  and 
the  coccyx. 

The  pelvis  is  placed  obliquely  wjtb  regard  to  the  trunk  of  the  body,  the  inner 
Hurfnce  of  the  ossa  pubis  being  directed  upwards,  and  serving  to  support  the 
weiglit  of  the  abdominal  viscera.  The  base  of  the  sacrum  rises  nearly  fonr  inches 
above  the  level  of  the  upper  border  of  the  symphysis  pubis,  and  the  apex  of  the 
coccyx  somewhat  more  than  half  an  inch  above  its  lower  border.  If  a  line  were 
curried  through  the  central  axis  of  the  inlet,  it  would  impinge  by  one  extremity 
against  ibe  umbilicus,  and  by  the  other  against  the  middle  of  the  coccyx.  The 
ojTiV  o/ ihe  inlet  ia,  therefore,  directed  efotetiwanis  and  backwardi,  while  that  of 
tbe  oulht  pomts  doicnvjardt  and  forwards,  and  corresponds  with  a  line  drawn 
from  the  upper  part  of  the  sacrum,  through  the  centre  of  the  outlet.  The  axis 
of  the  cavity  represents  a  curve,  corresponding  very  nearly  with  the  curve  of  the 
sacrum,  tba  extremities  being  indicated  by  the  central  points  of  ibe  inlet  and  out- 
let. A  knowledge  of  the  direction  of  these  nies  is  important  to  the  surgeon,  as 
indicating  the  line  in  which  instruments  should  bo  used  in  operations  upon  the 
viscera  of  the  pelvis,  and  the  direction  of  force  in  the  removal  of  calculi  from  the 
bladder;  and  to  the  accoucheur,  aa  explaining  the  course  taken  by  the  fcetoa 
during  parturition. 

There  are  certain  characteristic  difierences  between  the  male  aud  female  pelvis. 
Iq  the  male  the  bones  are  thicker,  stronger,  and  more  solid,  the  cavity  being 


deeper  and  narrower.  In  the  female  the  bones  are  lighter  and  more  delicate,  tbe 
iliac  fosse  1ar|»,  and  tbe  ilia  expanded ;  tbe  inlet,  outlet,  and  cavity  are  laif^, 
and  tbe  acetabula  further  removed  from  each  other:  tbe  cavity  ia  shallow,  the 
tnberositlea  widely  separated,  tbe  obturator  foramina  triangular,  and  tbe  span  of 
the  pubic  arch  greater.  The  precise  diameter  of  tbe  inlet  and  outlet,  and  the 
depto  of  the  oavity  of  tbe  female  pelvis,  are  important  considemtions  to  tbe 
accoucheur. 

The  diameters  of  the  inlet  or  brim  ore  three :  1.  Antero-poaterior,  saoro-pubia 


FEMUR. 


119 


or  conjugate ;  2.  transverse ;  and  3.  oblique.  The  anfero-posterior  extends  from 
the  symphysis  pubis  to  the  middle  of  the  promontory  of  the  sacrum,  and  measures 
four  inches.  The  transverse  extends  from  the  middle  of  the  brim  on  one  side  to 
the  same  point  on  the  opposite^  and  measures  five  inches.  The  oblique  extends 
from  the  sacro-iliac  symphysis  on  one  side  to  the  margin  of  the  brim  correspond- 
ing with  the  acetabulum  on  the  opposite,  and  also  measures  five  inches. 

The  diameters  of  the  outlet  are  two:  1.  Antero-posterior;  and  2.  transverse. 
The  antero^f^ertbr  diameter  extends  from  the  lower  part  of  the  symphysis  pubis 
to  the  apex  of  the  coccyx ;  the  transverse,  from  the  posterior  part  of  one  tubero- 
sity to  the  same  point  on  the  opposite  side ;  they  both 
measure  four  inches.    The  cavity  of  the  pelvis  measures  Fio.  94. 

in  depth  four  inches  and  a  half,  posteriorly :  three  inches 
and  a  half  in  the  middle ;  and  one  and  a  half  at  the  sym- 
physis pubis. 

Femur.  —  The  femur,  the  longest  bone  of  the  skele- 
ton, is  situated  obliquely  in  the  upper  part  of  the  lower 

limb,  articulating  by  means  of  its  head  with  the  acetabu- 
lum, and  inclining  inwards  as  it  descends,  until  it  almost 

meets  its  fellow  of  the  opposite  side  at  the  knee.    In  the 

female  this  obliquity  is  greater  than  in  the  male,  in  con- 

Fequence   of  the   greater  breadth  of  the  pelvis.     The 

femur  is  divisible  into  a  shaft,  a  superior,  and  an  inferior 

extremity. 

At  the  superior  extremity  is  a  round  head  directed 

upwards  and  inwards,  and  marked  just  below  its  centre 

bj  an  oval  depression  for  the  ligamentum  teres.    The  head 

is  supported  by  a  necAr,  which  varies  in  length  and  obliquity 

with  sex  and  period  of  life,  being  long  and  oblique  in  the 

adult  male,  shorter  and  more  horizontal  in  the  female  and 

in  old  age.     [The  vertical  diameter  of  the  neck  is  about 

doable  its  antero-posterior,  which  increases  its  power  of 

supporting  the  weight  of  the  body,  and  of  resisting  force 

applied  in  a  vertical  direction.  Its  upper  edge  is  about 
half  the  length  of  the  lower.]  Externally  to  the  neck  is 
a  large  process,  the  trochanter  major,  which  presents  on 
its  anterior  surface  an  oval  facet,  for  the  attachment  of 
the  tendon  of  the  gluteus  minimus  muscle ;  and  above,  a 
double  facet  for  the  insertion  of  the  gluteus  medius.  On 
its  posterior  side  b  a  vertical  ridge,  linea  quadrati,  for 
the  attachment  of  the  quadratus  femoris  muscle.  At  the 
inner  side  of  the  trochanter  major  is  a  deep  pit,  trochan- 
teric or  digital  fossa,  in  which  are  inserted  the  tendons 
of  the  pyriformis,  gemellus  superior  and  inferior,  and 
obturator  extemus  and  intemus  muscles.  Passing  down- 
wards from  the  trochanter  major  in  front  of  the  bone  is 

an  oblique  ridge,  which  forms  the  inferior  boundary  of  °*^  ^«°^y^«-  ^'  Tuberosity 
the  neck,  the  anterior  intertrochanteric  line;  and  be- 
hind, another  oblique  ridge,  the  posterior  intertrochan- 
teric line,  which  terminates  in  a  rounded  tubercle  on  the 
posterior  and  inner  side  of  the  bone,  the  trochanter 
minor. 

The  shaft  of  the  femur  is  convex  and  round  in  front, 
and  covered  with  muscles }  and  somewhat  concave  and 

raised  into  a  rough  and  prominent  ridge  behind,  the  lint^a  aspera.     The  linea 
aspera  near  the  upper  extremity  of  the  bone  divides  into  three  branches.     The 
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The  right  femur,  seen 
on  its  anterior  aspect. 
1.  The  shaft.  2.  The  bead. 
3.  The  neck.  4.  Great 
trochanter.  5.  Anterior 
intertrochanteric  line.  6. 
Lesser  trochanter.  7.  Ex- 
ternal condyle.  8.  Inter- 
nal condyle.  9. 
for  the  attachment  of  t(<e 
external  lateral  ligamont. 
10.  Fossa  for  the  tendon 
of  origin  of  the  popliteus 
muscle.  11.  Tuberosity  for 
the  at^chment  of  the  in- 
ternal lateral  ligament 
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Fig.  95. 


aDterior  branch  is  contiDued  forwards  in  front  of  the  lesser  trochanter,  and  is  con- 
tinuous with  the  anterior  intertrochanteric  line ;  the  middle  is  continued  directly 
upwards  into  the  linea  quadrati ;  and  the  posterior,  broad  and  strongly  marked, 
ascends  to  the  base  of  the  trochanter  major.     Towards  the  lower  extremity  of 

the  bone  the  linea  aspera  divides  into  two  ridges,  which 
descend  to  the  two  condyles,  and  inclose  a  triangular 
space  upon  which  rests  the  popliteal  artery.  The  inter- 
nal condyloid  ridge  is  less  marked  than  the  eztemsn,  and 
presents  a  broad  and  shallow  groove,  for  the  passage  of 
the  femoral  artery.  The  nutritious  foramen  is  situated 
in  or  near  the  linea  aspera,  at  about  one-third  from  its 
upper  extremity,  and  is  directed  obliquely  from  below 
upwards. 

The  lower  extremity  of  the  femur  is  broad  and  porous, 
and  divided  by  a  smooth  depression  in  front,  and  by  a 
large  fossa  (fossa  intercondyloidea)  behind,  into  two  con- 
dyles. [The  union  of  the  two  condyles  in  front,  forms 
the  femoral  trochlea,  on  which  the  patella  glides.] 

The  external  condyle  is  the  broadest  and  most  promi- 
nent, the  internal  the  narrowest  and  longest;  the  differ- 
ence in  length  depending  on  the  obliquity  of  the  femur, 
in  consequence  of  the  separation  of  the  two  bones  at 
their  upper  extremity  by  the  breadth  of  the  pelvis.  The 
external  condyle  is  marked  on  its  outer  side  by  a  promi- 
nent tuberosity,  which  gives  attachment  to  the  [long] 
external  lateral  ligament ;  and  immediately  beneath  this 
is  the  fossa  which  lodges  the  tendon  of  origin  of  the 
popliteus.  By  the  internal  surface  it  gives  attachment 
to  the  anterior  crucial  ligament  of  the  knee-joint;  and 
by  it^  upper  and  posterior  part,  to  the  external  head  of 
the  gastrocnemius,  and  plantaris.  The  internal  condyle 
projects  on  its  inner  side  into  a  tuberosity,  to  which  is 
attached  the  internal  lateral  ligament ;  above  this  tuber- 
osity, at  the  extremity  of  the  internal  condyloid  ridge,  is 
a  tubercle,  for  the  insertion  of  the  tendon  of  the  adduc- 
tor magnus ;  and  below  the  tubercle,  on  the  upper  sur- 
face of  the  condyle,  a  depression  from  which  the  internal 
head  of  the  gastrocnemius  arises.  The  outer  side  of  the 
internal  condyle  is  rough  and  concave,  for  the  attach- 
ment of  the  posterior  crucial  ligament. 

Development,  —  By  Jive  centres ;  one  for  the  shaft, 
one  for  each  extremity,  and  one  for  each  trochanter 
[see  Fig.  24,']     The  femur  is  the  first  of  the  long  bones 
to  show  signs  of  ossification.    In  it,  ossific  matter  is  found 
continuous  superiorly  with    immediately  after  the  maxillae  and  before  the  termination 
q  /,  linea  quadruti.   into    ^f  ^^^  ^^^^^  ^^^^^  ^f  embryonic  life.     The  secondary 

deposits  take  place  in  the  following  order  :  in  the  condy- 
loid extremity*  during  the  last  month  of  foetal  life;  in 
the  head  towards  the  end  of  the  first  year;  in  the 
greater  trochanter  between  the  third  and  fourth  year ;  in 
the  lesser  trochanter  between  the  thirteenth  and  four- 
teenth. The  epiphyses  and  apophyses  are  joined  to  the  diaphyais  in  the  reverse 
order  of  their  appearance,  the  junction  commencing  after  puberty  and  not  being 
completed  for  the  condyloid  epiphysis  until  after  the  twentieth  year. 

1  Cruveilhier  remarks  that  this  centre  is  so  constant  in  the  last  fortnight  of  foetal  life, 
that  it  way  be  regarded  as  au  important  proof  of  the  foetus  having  reached  its  fbll  term. 


DlAORAM  OP  THE  POSTR- 
RlUR  A8PKCT  OP  THB  RIQHT 
PKMUR,  SHOWING  THIS  LINES 
OP      ATTACIIMKNT     OP     THE 

MUSCLES.  The  muscles  at- 
tached to  the  inner  lip  are, 
p.  Pectineus.  ab.  Adduc- 
tor hrevis.  a  I.  Adduc- 
tor longu9.  The  middle 
portion  is  occupied  for  its 
whole  extent  by  a  m,  a  m, 
adductor   magnus ;  and  is 


which  the  quadratus  femo- 
ris  is  inserted.  The  outer 
lip  is  occupied  by  g  m, 
gluteus  mnximus;  and  b, 
«hort  head  of  biceps. 
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Ariieuialwnt.  —  Whb  (Areebooes;  os  innoaiiDatum,  tibU,  and  patella. 

Atlachmtnt  of  MvKle».  —  To  lwrnli/-tkree;  by  the  greater  trockanfer,  to  the 
glalenit  medius  and  miDimns,  pyriformiH,  gemellus  superior,  obturator  iuternus, 
^mellos  inferior,  obturator  extemus,  and  quadratus  femoHs;  by  the  lesser  tro- 
chanter,  to  the  common  tendon  of  tbe  psoas  and  iliacua.  By  the  linea  aipera, 
its  onter  lip,  to  the  vastus  exlernus,  gluteus  mazimus,  and  a  short  head  of 
the  biceps;  bj  its  inner  lip,  vastus  iniernus,  pectineus,  adductor  brevia,  and  ad- 
diutOT  loDgus;  by  its  middle,  adductor  magnus;  by  the  anterior  part  of  the 
bone,  crareus  and  subcnireuB ;  by  its  contl^let,  gastrocnemius,  plantaris,  and 
poplitena. 

Patella. — The  patella  is  a  sesamoid  bone,  developed  in  the  tendon  of  tbe 
quadriceps  extensor  muscle,  and  usually  described  as  a  bone  of  the  lower  extre- 


^^^ 


AXTKBioa,   OB  scBGCTt:(t:auB  bdrfack  the  riobt  P:Itrll*.    1,2.  But.    3.  Apex. 

tha  Icnilan  of  Ibe  qnidricepi  eiUnior  i^ra-  or  the  fprnonl  trochlea,    i.  Snrdiee  applied 

rii  u  altaefaed.     3.  Apei,  frum  wbirh  Ibe  to  thelnternnl  eondjle.    0.  Surface  applied 

■«-ealIcd  Ugamentum  patella  deiecnde.]  to  the  eiUrnal  condjle. 

mity.  It  is  heart-shaped  in  figure,  the  broad  end  being  directed  upwards,  tbe 
■pez  downwards,  tbe  external  surface  is  convex,  and  the  internal  divided  by  a 
ridge  into  two  smoolb  surfaces,  to  articulate  with  tbe  condyles  of  the  femur.  The 
external  articular  surface,  corresponding  with  the  external  condyle,  is  the  larger 
of  the  two,  and  serves  to  indicate  the  leg  to  which  the  bone  belongs. 

Decdopment.  —  By  a  single  centre,  at  about  tbe  middle  of  the  third  year. 

Artici^ationt.  —  With  the  two  condyles  of  the  femur. 

Altarhment  of  MuKla.  —  To  foar;  rectus,  crureus,  vastus  intemua,  vastus 
extenns;  and  to  tbe  ligamentum  patclliG. 

Tibia.  —  The  Ubia  is  the  inner  and  larger  bono  of  the  leg ;  it  is  prismoid  in 
form,  and  divinble  into  a  sba^,  an  upper  and  lower  extremity. 

The  upptr  txlremitjf,  or  head,  is  large,  and  expanded  laterally  into  two  labcra- 
tititt.  On  tbe  upper  surface  the  tuberosities  are  smooth,  to  articulate  with  the 
eondylcfl  of  the  femnr;  the  internal  articular  surface  being  oval  and  oblong,  to 
eoiTCspond  with  tbe  internal  condyle ;  the  external,  broad  and  nearly  circular. 
Between  the  two  articular  surfaces  \tj}enoid  eatiifieif]  is  a  tpiiiout  procesn ;  and 
in  front  of  and  behind  the  spinous  process  a  rough  depression,  giving  attachment 
to  the  anterior  and  posterior  crucial  ligaiuent.  Between  the  two  tuberosities  on 
tbe  front  aspect  of  the  bone  is  a  prominent  elevation,  the  tubertle  \atiterior 
(aierMityJ,  for  the  insertion  of  the  ligamentum  patellro,  and  immediately  above 
tha  Inbcrole  a  smooth  facet,  corresponding  with  a  bursa.  Upon  tbe  [back  part 
of  the]  outer  side  of  tbe  external  tuberosity  is  an  articular  surface,  fur  the  bead 
of  tbe  fibula ;  and  upon  tbe  posterior  part  of  the  internal  tuberosity  a  depression, 
Rtr  the  iuaertton  of  the  tendon  of  the  Bemi-membranosus  muscle. 

Tbe  *Aa/l  of  tbe  tibia  presents  three  surfaces ;  internal,  which  is  subcutaneous 


•mat,  concave  and  marked  by  a  sharp  ridgre,  for  the  insertion 
mcmbrene ;  aod  posterior,  grooved,  for  the  attachinent  of 
muBcles.  Near  the  upper  eitreraity  of  the  posterior  sur- 
face \a  AD  oblique  ridge,  the  popliteal  line,  for  the  attach- 
meot  of  the  fascia  of  the  popliteua  muscle ;  and  immediately 
below  the  oblique  line,  tbe  nutritious  caoal,  which  is 
dirccied  downwards.  [The  anterior  edge  formed  by  the 
junction  of  the  internal  and  siternal  surfaces,  is  for  the 
nioHt  part  subcutaneous;  its  lower  part  is  blant,  but  the 
upper  part,  particularly  towards  the  middle,  is  prominent 
and  sharp,  and  is  called  tbe  crest  of  tbe  tibia.] 

Tbe  inJerioT  extremity  of  the  bone  is  Bomowbat  quadri- 
lateral, and  prolonged  on  its  inner  side  into  a  large  process, 
the  internal  malleolui  [tbe  internal  surface  of  which  is  con- 
vex and  subcutaneous ;  whilst  its  external  surface  forms  a 
part  of  the  inferior  articular  cavity  of  the  tibia,  and  opposes 
the  internal  lateral  articular  facet  of  tbe  astragalus.]  Be- 
hind the  internal  malleolus,  is  a  broad  and  shallow  groove, 
for  lodging  the  tendons  of  tbe  dbialia  postJous  and  flexor 
lODguB  digitorum ;  and  further  outwards  another  groove, 
for  the  tendon  of  the  flexor  longus  pollicie.  At  the  outer 
side  the  BUrface  is  concave  and  triangular,  rough  above  for 
the  attachment  of  tbe  interosseous  ligament;  and  smooth 
below,  to  articulate  with  the  fibula.  On  the  extremity  of 
the  bone  is  a  triadgukr  smooth  surface,  for  arUculatiOQ 
with  the  astragalus. 

Development. — Bj  (ArM  centres;  one  for  the  shaft,  and 
one  for  each  extremity.  Ossification  commences  in  the 
tibia,  immediately  after  tbe  femur;  tbe  centre  for  the  head 
of  tbe  bone  appears  soon  after  birtb,  and  that  for  tbe  lower 
extremity  during  the  second  year;  the  latter  is  the  first  to 
join  the  diaphysis.  Tbe  bone  is  not  complete  until  nearly 
the  twenty-fitlh  year.  Two  occasional  centres  are  some- 
times found  in  the  tibia,  oue  for  the  tubercle,  tbe  other  for 
tbe  internal  maileolus. 

ATticvlatioJia.  —  With  three  bones;  femur,  fibuU,  and 
I     astragalus. 

Attachment  of  Muscles.  —  To  ten  ;  by  the  internal  tnbe- 
rosity,  to  tho  sartorius,  gracilis,  semi -ten  dinosos,  and  semi- 
meuibranosus;  by  tbe  external  tuberosity,  tibialis  anlicus 
and  extensor  longus  digitorum ;  by  the  tubercle,  ligamen- 
tum  patellsB ;  by  the  external  surface  of  tbe  shaft,  tibialis 
the  eiternal  mmlleoluV  anticua;  and  by  tbe  posterior  surface,  popUteus,  solens, 
ThB  ihttrp  border  be-    fie*<"'  longus  digitomm,  and  tibialis  posticus. 

ttreen   I  und  B   U  tlic 

crcit  or  Die  tibia.  FiBULA.  —  The  fibuta  (nffonj,  a  broocb,  ftom  its  t«sem- 

blance,  in  coDJuoction  with  the  tibia,  to  the  pin  of  a 
cient  brooch)  u    ' 
figure,  prismoid  in  shape, 
two  extremities. 

Tbe  superior  extremity  or  head  is  thick  and  lar^,  and  depressed  at  the  upper 
part  by  a  concave  surface,  which  articulates  with  ihe  csternal  tuberosity  of  the 
tibia.  Externally  to  this  surface  is  a  thick  and  rough  prominence,  for  the  att«oh- 
ment  of  the  [long]  external  lateral  ligament  of  the  knee-joint,  terminated  behind 
by  a  styloid  process,  for  the  insertion  of  the  tendon  of  the  biceps. 

The  lutcer  extremity  b  flattened  from  without  inwards,  and  prolonged  down- 


T  and  smaller  bone  of  the  leg;  it  is  long  and  slender  in 
le,  and,  like  Other  long  bones,  divisible  into  a  sbaft  and 


PIBTLA. 


wmrda  beyond  the  irlicnlar  aarface  of  the  tibia,  forming  tbe  external  maUt^ilM 
Its  exteniBl  side  presents  a  rough  and  triangular  suriaoe,  which  is  Buboutaneous. 


licntar  depreuloD  for  the  txltrad  canijy1«  of 
Dsl  coad;!*;    the  praminanie  between 


l«D  U  th 
ifurl 


Mui-meinbreDDiQi.  4.  Foplilaal  pluid,  for 
tha  lujiport  of  the   popliMni.      5.  PnpUtenl 

ih«  ihaft  on  wbich  tb<  flexor  loDgui  digito- 
ruDJ  reoU.     fl.  £roMd  grooTv  on  the  bock  part 

flexor  longoi  digitoraai  ud  tiblslig  potlicui. 
B.  OrooTe  Tor  tbe  teodon  ot  the  fltior  loogui 
pollieia.  10.  Sh>R  of  the  Ibulo.  The  flexor 
loBgng  pollicii  liei  on  tbe  Enrfsee  of  the  boqej 
tti  nperlor  limit  being  mirked  b;  the  oblique 
line  iuniediitel;  BboTe  the  cipher.  II.  Stj- 
loidproeem  on  the  head  of  the  flbala  forthe  al- 
taebmcnlorthetandonofthebleepi.  IZ.  Snb- 
cuUuieoDi  inrfMeof  tbe  lower  part  of  tbe  thaft 
of  the  flhulft.  13.  Eitenial  raalleolni  formed 
b7thelawer»treniit7ofth>flbuln.  14.  Qrooie 
OD  the  poiterior  part  of  tbe  eit«rnal  maJleoIni 
for  the  tendoni  oftbe  peroDsi  muiclei. 

(>D  the  internal  surface  is  a  smooth  triangular  facet,  to  articulate  with  the  astra- 
gsliu ;  and  a  rough  depreenion,  for  the  insertion  of  the  [inferior]  interosseous  liga- 
■sent.  The  anterior  border  w  thin  and  eharp;  the ^>osfen'or,  broad  and  grooved, 
fiir  the  tendons  of  the  peronei  mnscles. 

To  place  the  bone  in  its  proper  position,  snd  ascertain  to  which  leg  it  belongs, 
let  tbe  inferior  or  flattened  extremity  be  directed  downwards,  and  the  narrow 
border  of  tbe  malleolus  forwards ;  the  triangular  subcutaneous  surface  will  then 
punt  to  tbe  side  corresponding  with  the  limb  of  which  the  booe  should  form  ■ 

P^ 

The  Mka/t  of  the  fibnla  is  pris moid,  and  presents  three  snrfaces;  external, 
internal,  and  posterior;  and  three  borders.  Tbn  external  lurface  is  tbe  broadest 
of  tbe  three ;  it  commences  on  the  anterior  part  of  the  booe  above,  and  curves 
around  it  so  as  to  terminate  on  its  posterior  side  below.  This  surface  is  com- 
pletely occupied  by  the  two  peronei  mnscles.  The  internal  surface  commencee 
oa  tbe  side  of  the  superior  articular  surface,  and  terminates  below,  by  narrowing 
to  «  ridge  which  is  continuous  with  the  anterior  border  of  the  malleolus.  It  in 
miled  alonf;  its  middle  by  the  interoaeoui  ridge,  which  is  lost  above  and  below 
IB  tbe  inner  border  of  the  hone.  The  poiterior  surface  is  twisted  like  the  eiler- 
ul,  it  commences  above  on  tbe  posterior  side  of  the  bone,  and  terminates  below 
on  its  internal  side;  at  about  tbe  middle  of  this  surface  is  the  nurri/ibtij  fora- 
«eH.  which  is  directed  downwards, 

Tbe  internal  border  commences  superiorly  in  common  with  the  interosseous 
ridge,  and  bifnreates  iuferiorly  into  two  lines,  which  bound  the  triangular  subcu- 
laoeotu  sarfaee  of  the  external  malleolus.  Tbe  external  border  begins  at  the 
hmo  of  tbe  styloid  process  of  tbe  bead,  and  winds  around  the  booe,  following  the 
diieetioD  of  the  corresponding  surface.-  The  potlerior  border,  sharp  and  prumi- 
beai,  ia  lost  inferiorly  in  the  interosseous  ridge. 
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Decelopmfttt.  —  By  three  centres ;  one  for  the  shafl,  aDd  one  for  each  eztro- 
laity.  Oi^tficiition  commenceB  io  the  shaft  booq  af^cr  its  appearaoce  io  the  tibia ; 
at  birth  the  extremiticB  are  cartilaginous,  an  osseous  deposit  taking  place  in  the 
inferior  epiphysis  during  the  second  ycnr,  and  in  tho  superior  doling  the  fourth 
or  fifth.  Tlie  inferior  epiphysie  is  the  first  to  become  united  with  the  diaphjais, 
but  the  bone  is  not  completed  until  nearly  the  tweoty-fifth  year. 

Arlitulationi.  —  With  the  tibia  and  astragalus. 

Allaihment  of  Mutda.  — To  teii ;  by  the  bead,  to  the  tendon  of  the  biceps 
and  soleus;  by  the  shaft,  its  external  surface,  perooeus  longus  and  brevis;  in- 
ternal surface,  estCDSor  longus  digitDruin,  cxtcoBOr  proprius  pollicia,  peroneua 
tertiu»,  and  tibialis  posticus;  by  the  poal«rior 
Pia.  100.  eorface,  poplitena  aud  flexor  longus  pollieis. 

Tarsus.  — The  bones  of  the  tarsus  are  seven  id 
number:  viz.,  astragalus,  os  calcia,  scaphoid,  inter- 
Dul,  middle,  and  external  cuneiform,  and  cuboid. 

The  Astragalus  (ob  tali)  may  be  recogniied  by 
its  rounded  bead,  a  broad  articular  facet  on  its  con- 
vex surface,  and  two  articular  facets,  aeparatcd  by  a 
deep  groove,  on  its  concave  surfiice.  [It  is  the  only 
bnnc  of  the  tarsus  which  enters  into  the  formation 
of  the  ankle-joint.] 

Tbc  boue  is  divisible  into  a  superior  and  inferior 
surface,  an  external  and  internal  border,  and  au  an- 
terior and  posterior  extremity.  The  tuperi'or  $ur- 
face,  is  convex,  and  presents  a  large  quadrilatetml 
and  smooth  facet,  somewhat  broader  in  front  than 
behind,  to  articulate  with  the  tibia.  The  inferior 
iurface  is  concave,  and  divided  by  a  deep  and  rough 
groove  (sulcus  tali),  which  lodges  a  strong  inleroft- 
scous  ligatneot,  into  two  facets,  tho  posterior  la^ 
and  quadrangular,  the  anterior  smaller  and  elliptic, 
which  urticufate  with  the  oa  calcis.  The  iitterttal 
border,  flat  and  uneven,  is  marked  by  a  pyriform 
arcicular  surface  for  the  inner  malleolus.  The  ec- 
Urual  presents  a  lai^e  triangular  articular  fiicet,  for 
the  external  malleolus,  and  is  rough  and  concave  in 
front.  The  anterior  extreinity  presents  a  rounded 
head,  encircled  by  a  constriction  somewhat  reaem- 
bling  a  neck ;  the  posterior  extremity  is  narrow,  and 
marked  by  a  deep  groove,  for  the  tendon  of  the 
flexor  longus  polticis. 

Hold  the  astragalus  with  the  broad  articular  sur- 
face upwards,  and  rounded  bead  forwards;  the  tri- 
angular lateral  articular  surface  will  point  to  the 
side  to  which  the  bone  belongs. 

Articulationg.  —  With  four  bones  :  tibia,  flbnla, 
OS  calcis,  and  scaphoid. 

The  Os  CAij^is  fcalcancura]  may  be  known  hy 
its  large  siiu  and  obrong  figure,  by  the  massive  por- 
'ton  which  forms  the  heel,  and  by  two  articular  surfuces,  separated  by  a  biwl 
groove,  upon  its  upper  side. 

The  OS  calcis  is  divisible  into  four  surfaces,  superior,  inferior,  exIenuJ  sod 
internal;  and  two  extremities,  anterior  and  posterior.     The  tuperior  mrfaee  !■ 


14.  lU  ihird  pliilan 
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convex  behind  and  irregularly  concave  in  front,  where  it  presents  two  and  some- 
times three  articular  facets,  divided  by  a  broad  and  shallow  groove  (sulcus  calca- 
nei),  for  the  interosseous  ligament.  The  inferior  surface  is  convex  and  rough, 
and  bounded  posteriorly  by  the  two  inferior  tuberosities,  of  which  the  internal  is 
broad  and  laree,  the  external  smaller  and  prominent.  The  external  surface  if< 
convex  and  subcutaneous,  and  marked  towards  its  anterior  third  by  two  grooves. 
ofiten  separated  by  a  tubercle,  for  the  tendons  of  the  peroneus  longus  and  brevis. 
The  internal  mrface  is  concave  and  grooved,  for  the  tendons  and  vessels  which 
pass  into  the  sole  of  the  foot.  At  the  anterior  extremity  of  this  surface  is  a  pro- 
jecting process  (sustentaculum  tali),  which  supports  the  anterior  articulating  sur- 
ihce  of  the  astragalus,  and  serves  as  a  pulley  for  the  tendon  of  the  flexor  longus 
digitorum. 

At  the  anterior  extremity  of  the  bone  is  a  flat  arricular  surface,  surmounted  bv 
a  rougb  prominence,  which  aflbrds  one  of  the  guides  to  the  surgeon  in  the  per- 
formance of  Chopart's  operation.  The  posterior  extremity  is  prominent  and  con- 
vex, and  constitutes  the  posterior  tuberosity;  it  is  smootb  for  the  upper  half  of 
its  extent,  where  it  corresponds  with  a  bursa ;  and  rough  below,  for  the  insertion 
of  the  tendo  Achillis;  the  lower  part  of  this  surface  is  bounded  Ijy  the  twn 
inferior  tuberosities. 

Articulations,  — With  tico  bones :  astragalus  and  cuboid.  In  their  articulated 
state  a  large  oblique  canal  is  situated  between  the  astragalus  and  calcaneum, 
being  formed  by  the  apposition  of  the  two  grooves,  sulcus  tali  and  sulcus  calcanei. 
This  groove  is  called  the  sinus  tarsi^  and  serves  to  lodge  a  strong  interosseous 
ligament,  wbich  binds  the  two  bones  together. 

Attachment  of  Muscles.  — To  eight:  by  the  posterior  tuberosity,  to  the  tendo 
Achillis  and  plantaris;  by  the  inferior  tuberosities  and  under  surface,  abductor 
pollicis,  abductor  minimi  digiti,  flexor  brevis  digitorum,  flexor  accessorius,  and 
plantar  fascia;  by  the  external  surface,  extensor  brevis  digitorum. 

The  Scaphoid  bone  [os  naviculare]  may  be  distinguished  by  its  boat-like 
figure,  concave  on  one  side,  and  convex  with  three  facets  on  the  other.  It  pre- 
sents for  examination  an  anterior  and  posterior  surface,  superior  and  inferior 
border,  and  two  extremities,  one  broad,  the  other  pointed  and  thick.  The  ante- 
rior surface  is  convex,  and  divided  into  three  facets,  to  articulate  with  the  three 
eoneiform  bones;  the  posterior  is  concave,  to  articulate  with  the  rounded  head 
of  the  astragalus.  The  superior  border  is  convex  and  rough,  and  the  inferior 
somewhat  concave  and  uneven.  The  external  extremity  is  broad  and  rough ;  and 
the  internal  pointed  and  prominent,  so  as  to  form  a  tuberosity.  The  external 
extremity  sometimes  presents  a  facet  of  articulation  with  the  cuhoid. 

If  the  bone  be  held  so  that  the  convex  surface  with  three  facets  look  forwards, 
and  the  convex  border  upwards,  the  broad  extremity  will  point  to  the  side  corre- 
sponding with  the  foot  to  which  the  bone  belongs. 

Articulations,  —  With /bur  bones :  astragalus  and  three  cuneiform,  sometimes 
also  with  the  cuboid. 

Attachment  of  Muscles.  —  To  the  tendon  of  the  tibialis  posticus. 

The  Internal  cuneiform  may  be  known  by  its  irregular  wedge-shape,  and 
by  being  larger  than  the  twp  other  bones  which  bear  the  same  name.  It  pre- 
sents for  examination  a  convex  and  a  concave  surface,  a  long  and  a  short  articular 
border,  and  a  small  and  a  large  extremity. 

Place  the  bone  so  that  the  small  extremity  may  look  upwards  and  the  lon^^ 
articular  border  forwards,  the  concave  surface  will  point  to  the  side  correspondioi: 
with  the  foot  to  which  it  belongs. 

The  convex  surface  is  internal  and  free,  and  assists  in  forming  the  inner  border 
of  the  foot;  the  concave  is  external,  and  in  apposition  with  the  middle  cuneiform 
and  second  metatarsal  bone ;  the  long  border  articulates  with  the  metatarsal  bono 
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of  the  <rreat  toe,  the  short  border  with  the  scaphoid  bone.  The  small  extremity 
(edge)  is  sharp  [and  looks  upwards] ;  the  larger  extremity  (base)  rounded  into  a 
broad  tuberosity. 

Articulatioiiit With /bur  bones:  scaphoid,  middle  cuneiform,  and  first  two 

metatarsal  bones. 

Attachment  of  Muscles.  — To  the  tibialis  anticus  and  posticus. 

The  Middle  cuneiform  is  the  smallest  of  the  three ;  it  is  wedge>shaped,  the 
broad  extremity  being  placed  upwards,  the  sharp  end  downwards  in  the  foot.  It 
presents  for  examination  foifr  articular  surfaces  and  two  extremities.  The  ante- 
rior and  posterior  surface  have  nothing  worthy  of  remark.  One  of  the  lateral 
surfaces  has  a  long  articular  facet,  extending  its  whole  length,  for  the  internal 
cuneiform;  ihe  oth>€r  has  only  a  partial  articular  facet  for  the  external  cuneiform 
bone. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards,  the  broadest 
edge  of  the  square  being  towards  the  holder,  the  small  and  partial  articular  sur- 
face will  point  to  the  side  to  which  the  bone  belongs. 

Articulations.  —  With  four  bones  :  scaphoid^  internal  and  external  cuneiform, 
and  secona  metatarsal  bone. 

The  External  cuneiform  is  intermediate  in  size  between  the  two  preceding, 
and  placed,  like  the  middle,  with  the  broad  end  upwards,  and  sharp  extremity 
downwards.  It  presents  for  examination  five  surfaces,  and  a  superior  and  inferior 
extremity.  The  tipper  extremity  is  flat,  of  an  oblong  square  form,  and  bevelled 
posteriorly,  at  the  expense  of  the  outer  surface,  into  a  sharp  edge. 

If  the  bone  be  held  so  that  the  square  extremity  look  upwards,  and  the  sharp 
border  backwards,  the  bevelled  surface  will  point  to  the  side  to  which  the  bone 
belongs. 

Articulations,  —  With  six  bones :  scaphoid,  middle  cuneiform,  cuboid,  and 
second,  third,  and  fourth  metatarsal  bone. 

Attachment  of  Muscles.  —  To  the  flexor  brevis  pollicis. 

The  Cuboid  bone  is  irregularly  cuboid  in  shape,  and  marked  on  its  under  sur- 
face by  a  deep  groove,  for  the  tendon  of  the  peroneus  longus  muscle.  It  presents 
for  examination,  six  surfaces,  three  articular,  and  three  non-articular.  The  no7i-ar- 
ticular  surfaces  are,  superior^  which  is  slightly  convex,  and  assists  in  forming  the 
dorsum  of  the  foot ;  inferior ^  marked  by  a  prominent  ridge,  the  tuberosity,  and 
a  deep  groove  for  the  tendon  of  the  peroneus  longus ;  and  external,  the  smallest 
of  the  whole,  and  deeply  notched  by  the  commencement  of  the  peroneal  groove. 
The  articular  surfaces  are,  posterior,  of  large  size,  and  concavo-convex,  to  articu- 
late with  the  OS  calcis ;  anterior,  of  smaller  size,  divided  by  a  slight  ridge  into 
two  facets,  for  the  fourth  and  fifth  metatarsal  bones;  and  internal,  a  small  oval 
articular  facet,  upon  a  large  and  quadrangular  surface,  for  the  external  cuneiform 
bone. 

If  the  bone  be  held  so  that  the  plantar  surface,  with  the  peroneal  groove,  look 
downwards,  and  the  largest  articular  surface  backwards,  the  small  non-articular 
surface,  marked  by  the  deep  notch,  will  point  to  the  side  to  which  the  bone 
belongs. 

Articulations.  —  With  four  bones  :  os  calcis,  external  cuneiform,  fourth  and 
fifth  metatarsal  bone,  and  sometimes  the  scaphoid. 

Attachment  of  Muscles.  —  To  two:  flexor  brevis  pollicis,  and  adductor  pol- 
licis. 

Upon  a  consideration  of  the  articulations  of  the  tarsus  it  will  be  observed,  that 
each  bone  articulates  with  four  adjoining  bones,  with  the  exception  of  the  caloa- 
ueum,  which  articulates  with  two,  and  the  external  cuneiform  with  six. 

Development.  —  By  a  single  centre  for  each  bone,  with  the  exception  of  the  oa 
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ttlcis,  which  baa  ao  epiphyaia  for  its  posterior  tuberoaity.  The  centres  appear  in 
the  following ordei';  calcaneari,  sixth  month  ;  astragalan,  seventh  month  ;  cuboid, 
tenth  month;  external  cnneiform,  end  of  the  first  year;  internal  cuDeiform, 
daring  the  third  year ;  middle  cuneiform  and  scaphoid  daring  the  fourth  year. 
The  epiphysis  of  the  calcaneum  appears  at  the  niolhyear,  and  is  united  witb  the 
diaphjeis  at  about  the  fifteenth. 

[When  we  consider  the  tarsus  as  a  whole,  we  find  that  its  antcro-posterior  dia- 
ineUr  is  about  twice  as  great  as  its  transverse,  and  that  its  seven  bones  are  dis- 
posed in  two  rows;  thejimt  or  tibial  row,  is  formed  by  the  oa  oalcis  and  the 
•stngalna,  which  are  placed  pot  side  by  side,  bot  one  (tbe  astragalus)  above  and 
resUng  upon  the  other.  Tbe  tcond  or  me- 
tatarsal row,  is  composed  of  tbe  scaphoid,  on  fri.  101. 
the  inner  side,  and  the  three  cuneiform  , 
bones,  which  ars  articulated  to  its  anterior 
nirface;  and  on  tbe  outer  aide,  of  tbe  cuboid. 
These  bones  collectively  form  tbe  posterior 
balf  of  the  foot,  and  constitute  an  arch,  on 
tbe  aammit  of  wbicb  the  weight  of  the  lep  is 
received ;  the  plantar  aspect  of  the  arch  is 
deeply  excavated  both  an tero- posteriorly  and 
transversely,  wbich  not  only  secures  to  the 
stnictore  the  peculiar  advantages  of  such  a 
mecbauiim,  but  protects  from  pressure,  dur- 
ing standing  or  walking,  tbe  vessels  and 
nerves  which  are  here  located.  The  posterior 
extremity  of  the  tarsus  is  narrow  and  non-ar- 
ttenlar,  being  formed  by  tbe  posterior  tuber- 
cmty  of  the  calcaneum,  but  it  progressively 
increases  in  width,  forwards,  tbe  anterior  ex- 
tremity being  formed  by  ibc  three  cuneiform 
bones  and  tbe  cuboid,  wbich  present  a  sinu- 
ODS  artitular  border  for  the  bases  of  tbe  mc- 
tataras)  bones.  This  border  baa  a  direction 
obliquely  forwards  from  the  outer  to  the  inner 
side  of  tbe  foot — hence  tbe  inner  edge  or 
border  of  the  tarsus  is  longer,  and  extends 
fiirtber  forwards  than  the  outer.  This  point, 
taken  in  connection  with  shortness  of  tbe 
middle  cuneiform,  admitting  of  a  dove-tail- 
ing of  tbe  base  of  the  second  metatarsal  hone 
into  this  border  is  of  great  importance  in 
reference  to  Hey's  operation  of  amputation 
■(  the  tarso-metatarsal  articnlation.] 

Tbe  Metatarsal  boses, _fiee  in  number, 
ue  long  bones,  and  divisible  therefore  into  a 
■haft  and  two  extremities.  Tbe  shaft  is  pris- 
■oid,  and  compreased  from  side  to  side;  the 
|KMteriorextremily,orba8e,  iaaquurc-ahaped, 
to  articulate  witb  tbe  tarsal  bones,  and  with 
each  other;  the  anterior  extremity  presents 
a  rounded  head,  circumscribed  by  a  ueck,  to 
articulate  witb  tbe  first  row  of  the  phalanges. 

Ftcuiutr  Milabirtal  Bo,.ei.  — Tb<!/r»(  is 
■lMvt«r  and  larger  than  the  rest,  and  forms  part  nf  the  inner  border  of  the  foot 
iM  puat«rior  extremity  presents  only  one  lateral  articular  surface,  and  to  ovu 
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rough  prominence  beneath,  for  the  insertion  of  the  tendon  of  the  peroneus  longns. 
The  anterior  extremity  has,  on  its  plantar  surface,  two  grooved  facets,  for  seaa- 
moid  bones. 

The  second  is  the  longest  and  largest  of  the  remaining  metatarsal  bones ;  it 
presents  at  its  base  three  articular  facets,  for  the  three  cuneiform  bones ;  a  large 
oval  facet,  but  often  no  articular  surface,  on  its  inner  side,  to  articulate  with  the 
metatarsal  bone  of  the  great  toe,  and  two  externally,  for  the  third  metatarsal 
bone. 

The  third  may  be  known  by  two  facets  on  the  inner  side  of  its  base,  corre- 
sponding with  the  second,  and  may  be  distinguished  by  its  smaller  size. 

The  fourth  may  be  distinguished  by  its  smaller  size,  and  by  having  a  single 
articular  surface  on  each  side  of  the  base. 

The  Jj/th  is  recoguised  by  its  broad  base,  and  by  the  large  tuberosity  at  its 
outer  side. 

Development.  — Each  bone  by  two  centres;  one  for  the  body  and  one  for  the 
digital  extremity  in  the  four  outer  metatarsal  bones ;  and  one  for  the  body,  the 
other  for  the  base,  in  the  metatarsal  bone  of  the  great  toe.  Ossification  appears 
in  these  bones  at  the  same  time  with  the  vertebrae;  the  epiphyses  commencing 
with  the  great  toe  and  proceeding  to  the  fifth,  appear  towards  the  close  of  the 
second  year,  consolidation  being  effected  at  eighteen. 

Articulations.  — With  the  tarsal  bones  by  one  extremity,  and  first  row  of  pha- 
langes by  the  other.  The  number  of  tarsal  bones  with  which  each  metatarsal 
articulates  from  within  outwards,  is  the  same  as  between  the  bones  of  the  meta- 
carpus and  carpus,  one  for  the  first,  three  for  the  second,  one  for  the  third,  two 
for  the  fourth,  and  one  for  the  fifth,  forming  the  cipher  13121. 

Attachment  of  Muscles.  — 'Yo  fourteen:  to  the  first,  peroneus  longus  and  first 
dorsal  interosseous;  to  the  second,  two  dorsal  interossci  and  transversus  pedis; 
to  the  third,  two  dorsal  and  one  plantar  interosseous,  adductor  poUicis  and  trans- 
versus pedis ;  to  the  fourth,  two  dorsal  and  one  plantar  interosseous,  adductor 
pollicis  and  transversus  pedis;  to  the  fifth,  one  dorsal  and  one  plantar  interosseous, 
peroneus  brevis,  peroneus  tertius,  adductor  minimi  digiti,  flexor  brevis  minimi 
digiti,  and  transversus  pedis. 

Phalanges.  — There  are  two  phalanges  in  the  great  toe  and  three  in  the  other 
toes,  as  in  the  hand.  They  are  long  bones,  divisible  into  a  central  portion  and 
extremities. 

The  phalanges  of  the  first  row  are  convex  above,  concave  on  the  under  surface, 
and  compressed  from  side  to  side.  The  posterior  extremity  has  a  single  concave 
articular  surface,  for  the  head  of  the  metatarsal  bone;  the  anterior  extremity,  a 
pulley-like  surface,  for  the  second  phalanx. 

The  second  phalanges  are  short  and  diminutive,  but  somewhat  broader  than 
those  of  the  first  row. 

The  third  or  ungual  phalanges^  including  the  second  phalanx  of  the  great  toe, 
are  flattened  from  above  downwards,  spread  out  laterally  at  the  base  to  articulate 
with  the  second  row,  and  at  the  opposite  extremity  to  support  the  nail  and  the 
rounded  extremity  of  the  toe. 

Development.  —  By  two  centres;  one  for  the  body  and  one  for  the  metatarsal 
extremity.  Ossification  commences  in  these  bones  after  that  in  the  metatarsus, 
appearing  firstly  in  the  last  phalanges,  then  in  the  first,  and  lastly  in  the  middle 
row.     The  bones  are  completed  at  eighteen. 

Articulations. — The  first  row  with  the  metatarsal  bones  and  second  phalanges ; 
the  second,  of  the  great  toe,  with  the  first  phalanx ;  of  the  other  toes,  with  the 
first  and  third  phalanges;  the  third,  with  the  second  row. 

Attachment  of  Muscles,  —  To  twenty-three:  to  the  first  phalanges ;  great  toe^ 
innermost  tendon  of  the  extensor  brevis  digitorum,  abductor  pollicis,  adductor 
pollicis,  flexor  brevis  pollicis,  and  transversus  nedis ;  second  toe^  first  dorsal  and  first 
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plmDtar  iDterofBeous  and  lumbricalis ;  third  toe,  second  dorsal  and  second  plantar 
iDterosseons  and  lumbricalis ;  fourth  toe,  third  dorsal  and  third  plantar  interos- 
Beona  and  lumbricalis ;  fifth  toe,  fourth  dorsal  interosseous,  abductor  minimi  digiti, 
flexor  brevis  minimi  digiti  and  lumbricalis.  Second  phalanges :  great  t/>e,  ex- 
tensor longoa  pollicis,  and  flexor  longus  pollicis ;  other  toes,  one  slip  of  the  com- 
mon tendon  of  the  extensor  longus  and  extensor  brevis  digitorum,  and  flexor 
brevis  digitorum.  Tliird  phalanges;  two  slips  of  the  common  tendon  of  the 
extensor  longus  and  extensor  brevis  digitorum,  and  the  flexor  longus  digitorum. 

Sesamoid  bones  [osteids].  —  These  are  small  osseous  masses,  developed  in 
those  tendons  which  exert  a  certain  degree  of  force  upon  the  surface  over  which 
they  glide,  or  where,  by  continued  pressure  and  friction,  the  tendon  would  become 
m  source  of  irritation  to  neighbouring  parts,  as  to  joints.  The  best  example  of  a 
senmoid  bone  is  the  patella,  developed  in  the  common  tendon  of  the  quadriceps 
extensor,  and  resting  against  th^  front  of  the  knee-joint.  Besides  the  patella, 
there  are  four  pairs  of  sesamoid  bones  included  in  the  number  of  pieces  which 
eompose  the  skeleton,  two  on  the  metacarpo-phalangeal  articulation  of  each  thumb, 
and  existing  in  the  tendons  of  insertion  of  the  flexor  brevis  pollicis,  and  two  upon 
the  oorresponding  joint  in  the  foot,  in  the  tendons  of  the  muscles  inserted  into 
the  base  of  first  phalanx.  In  addition  to  these  there  is  often  a  sesamoid  bone  on 
the  metacarpo-phalangeal  joint  of  the  little  finger;  and  on  the  corresponding 
joint  in  the  foot,  in  the  tendons  inserted  into  the  base  of  the  first  phalanx )  there 
is  one  also  in  the  tendon  of  the  peroneus  longus  muscle,  where  it  glides  through 
the  groove  in  the  cuboid  bone ;  sometimes  in  the  tendons,  as  they  wind  around 
the  inner  and  outer  malleolus;  in  the  psoas  and  iliacus,  where  they  glide  over  the 
body  of  the  os  pubis :  and  in  the  external  head  of  the  gastrocnemius. 

The  hones  of  the  tympanum,  as  they  belong  to  the  apparatus  of  hearing,  will 
be  described  with  the  anatomy  of  the  ear. 


CHAPTER    III. 

OF    THE    LIGAMENTS. 

The  bones  are  variously  connected  with  each  other  in  the  construction  of  the 
i>ke]eton,  and  the  connexion  between  any  two  bones  constitutes  a  joint  or  articu- 
lation. If  the  joint  be  immovable,  the  surfaces  of  the  bones  are  applied  in  direct 
contact;  but  if  motion  be  intended,  the  opposing  surfaces  are  expanded  and 
eoated  by  an  elastic  substance  named  cartilage ;  a  fluid  secreted  by  a  membrane 
closed  on  all  sides  lubricates  their  surface,  and  they  are  firmly  held  together  by 
metDS  of  short  bands  of  glistening  fibres,  which  are  called  ligaments  (ligare,  to 
bind).  The  study  of  the  ligaments  is  termed  syndesmology  (ovp,  together, 
^0^,  bond),  which,  with  the  anatomy  of  the  articulations,  forms  the  subject  of 
the  present  chapter. 

The  forms  of  articulation  met  with  in  the  human  frame  may  be  considered 
under  three  classes :  Synarthrosis,  Amphi-arthrosis,  and  Diarthrosis. 

Stn ARTHROSIS  (ow,  aptfpw^K;  articulation)  is  expressive  of  the  fixed  form  of 
joint  in  which  the  bones  are  immovably  connected  with  each  other.  The  kinds 
of  synarthrosis  are  four  in  number.  Sutura,  Harmonia,  Schindylesis,  Gompliosis, 
Ih/t  characters  of  the  three  first  have  been  sufficiently  explained  in  the  preceding 
ehnpter,  p.  82.  It  is  here  only  necessary  to  state  that,  in  the  construction  of 
sutures,  the  substance  of  the  bones  is  not  in  immediate  contact,  but  separated  by 
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u  \h')<it  *»i  wt^mhnTi^,f  which  ii  cocxinnrjos  exterBallT  vkK  the  pericnnhim  and 
tUtAn,*Aj  With  i\ub  dnrz  huo^et.  It  u  the  latter  coccexioo  which  gires  lise  to 
tr^  fi/iH^Munfi  ^zyuKiif:^  :d  tearing  the  calvaria  from  the  dura  mater.  CmTeil- 
h'ttrr  'kvirit^ii  thi*  intiirrp^iMd  membrane  as  the  ntiural  cartilage;  I  never  saw 
Hftj  klTntXnfH  in  th^  ftotoKS  which  ooold  he  regarded  as  cartilage,  uid  the  his- 
ftz/rj  f/f  tb^  fr/rma ti'/n  ^/f  the  craoxal  booes  would  sogcest  a  different  explanatioD. 
Th<;  fourth,  (iomphiAiB  (y^u^jf.  a  Dail^,  b  exprefsire  of  the  iDsertion  of  one  bone 
luUt  another,  an  a  nail  is  ^ind  into  a  board ;  this  is  illustrated  in  the  articulation 
of  th<!  U:';tb  with  the  alve^Ji  of  the  maxiiiarj  bones. 

AMMff  AKTiifUiKfri  ^ofcfi,  both,  Of^^^c^')  is  a  joint  intermediate  in  aptitude  for 
rnoiiori  \Mm*'J:n  the  immovable  synarthrosis  and  the  movable  diarthrosiB.  It  is 
vtfnnitUiU'A  by  the  approximation  of  sur&ces  partly  coated  with  cartilage  lined  by 
nywfVtitl  rncrnbranc,  and  partly  connected  by  interosseous  ligaments,  or  by  the 
iiiU'rvfuUhn  of  an  clastic  fibro-cartilage  which  adheres  to  the  ends  of  both  bones. 
KxattipK'n  of  this  mode  of  articulation  are  seei^in  the  union  between  the  bodies 
of  the  vrirtebriCi  the  sacrum  with  the  coccyx,  the  pieces  of  the  sternum,  thesacro- 
ilifMj  ft  lid  pubic  symphyhcs  (t3vp  ^Wy  to  grow  together),  and  according  to  some, 
th(t  xu'vJkn  of  the  rilis,  with  the  transverse  processes. 

DMKTiiiiriHiH  (A(a,  through,  a/pe^tti)  is  the  movable  articnlatioUi  which  oon- 
NtitutcN  by  fur  the  greater  number  of  the  joints  of  the  body.  The  degree  of 
motion  in  this  cIohh  has  given  rise  to  a  bubdivision  into  three  genera,  Arthrodia, 
(liiiglytiiuH,  and  KnurthruHis. 

Arthrot/ia  [afi9|>ov,  a  joint,  ofw,  to  adapt]  is  the  movable  joint  in  which  the 
rxtont  of  motion  in  slight  and  limited,  as  in  the  articulations  of  the  clavicle,  ribs, 
articular  proocHHCs  of  the  vertebra),  axis  with  the  atlas,  radius  with  the  ulna,  fibula 
with  tlu)  tibiu,  carpal  and  metacarpal,  tarsal  and  metatarsal  bones. 

(ihiijii/inuii  (Y^yXv/ii6{,  a  hinffo),  or  hinge-joint,  is  the  movement  of  bones  upon 
fnvh  other  in  two  directions  only,  viz.,  forwards  and  backwards;  but  the  degree 
of  motion  may  bo  very  considerable.  Instances  of  this  form  of  joint  are  numer- 
ous ;  they  oomprehond  the  elbow,  wrist,  mctacarpo-phalangeal,  and  phalangeal 
ioints  in  the  upper  cxtnmiity ;  the  knee,  ankle,  metatarso-phalangeal,  and  pha- 
rnugt>al  joints  in  the  lower  extremity.  The  lower  jaw  may  also  be  admitted  into 
tliiH  entogory,  as  partaking  more  of  the  character  of  the  hinge-joint  than  of  the 
leHH  niovahlu  arthnuiia. 

The  form  of  the  ginglymoid  joint  is  somewhat  quadrilateral,  each  of  its  four 
sides  hoiug  provided  with  a  ligament,  which  is  named  from  its  position,  ante- 
ru»i\  /Mijt/f nor,  uttrruai  /»i/<Ta/,  or  ejcternal  lateral.  The  lateral  ligaments  are 
Uiiok  and  strong,  and  the  chief  bond  of  union  between  the  bones.  The  ante- 
rior and  fhi$trnor  arc  thin  and  loose,  in  order  to  permit  the  required  extent  of 
mowmonL 

/iN«irfAn»jtiVt  fJf,  in,  ni^HdffiO  is  the  most  extensive  in  its  range  of  motion  of  all 
tho  movahlo  jmntit.  Vnwn  the  manner  of  connexion  and  form  of  the  bones  in 
this  ariiouUtion,  it  is  called  the  ball-and-socket  joint.  There  are  two  instances  in 
t))o  UhIv,  nautely,  tho  hip  and  the  shoulder, 

I  have  U'on  in  tho  habit  of  adding  to  tho  preceding  the  earpo-metacarpal  arti- 
ouiation  of  tho  thumb,  although  not  strictly  a  ball-and-socket  joint,  from  the  great 
oxtout  of  motion  which  it  enjoys,  and  fn^m  the  nature  of  the  lisament  oonneet- 
mg  tho  lvno«.  As  far  as  tho  articular  l^urfaces  are  concerned,  it  ia. rather  m 
douHo  than  a  singlo  lvaU>and-s\H?kot ;  and  the  whole  of  these  considerations 
Tvin^^xv  \\  tV\Mu  tho  »iu\plo  arthnniial  and  singly  moid  groups. 

Tho  l^U-and^vkot  joint  has  a  circular  fv^nu*;  and«  in  place  of  the  foordistiiiot 
ligaments  of  thoginghtuus,  is  incK>$^l  in  a  bag  of  ligamentoos membrane,  Gmliad, 

^'ho  kini'i;!^  x^'  aHiculation  mav  K'^  shown  in  a  ttbuUr  form,  as  follows :  ^ 
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Sutura bones  of  the  skull. 

cs        .1       •  J  HarmoDia superior  maxillary  bones. 

Synarthrosis.        •<  o  i.-  j  i    •  -.u       ^ 

^  I  bcbindylesis vomer  with  rostrum. 

Gompbosis teeth  with  alveoli. 

Ampbi-arthrosis.  Bodies  of  the  vertebrsD.     Symphyses. 

f  Arthrodia  carpal  and  tarsal  bones. 

Diarihrosis.  \  Ginglymus elbow,  wrist,  knee,  ankle. 

(^  Enarthrosis hip,  shoulder. 

The  motions  of  joints  may  be  referred  to  four  heads,  viz.,  Gliding,  Angular 
moYement,  Circumduction,  and  Rotation. 

1.  Gliding  is  the  simple  movement  of  one  articular  surface  on  another,  and 
ezists'to  a  greater  or  less  extent  in  all  the  joints.  In  the  least  movable  joints,  as 
in  the  carpns  and  tarsus,  this  is  the  only  motion  which  is  permitted. 

2.  Angular  movement  may  be  performed  in  four  different  directions,  either 
forwards  and  backwards,  as  in  flexion  and  extension ;  or,  inwards  and  outwards, 
oonstitnting  adduction  and  abduction.  Flexion  and  extension  are  illustrated  in 
the  ginglymoid  joint,  and  exist  in  a  large  proportion  of  the  joints  of  the  body. 
Adduction  and  abduction  conjoined  with  flexion  and  extension  are  met  with  com- 
plete only  in  the  most  movable  joints,  as  the  shoulder,  hip,  and  thumb.  In  the 
wrist  and  ankle,  adduction  and  abduction  are  only  partial. 

3.  Circwmduciion  is  most  strikingly  exhibited  in  the  shoulder  and  hip  joints  ; 
it  consists  in  the  slight  degree  of  motion  which  takes  place  between  the  bead  of  \\, 
bone  and  its  articular  cavity,  while  the  extremity  of  the  limb  is  made  to  describe 
a  large  circle  on  a  plane  surface.  It  is  also  seen,  but  in  a  less  degree,  in  the 
carpo-metacarpal  articulation  of  the  thumb,  metacarpo-phalangeal  articulation  of 
the  fingers  and  toes,  and  in  the  elbow  when  that  joint  is  flexed  and  the  end  of  the 
hnmenis  fixed. 

4.  Rotation  is  the  movement  of  a  bone  on  its  own  axis,  and  is  illustrated  in 
the  bip  and  shoulder,  or  better,  in  the  rotation  of  the  cup  of  the  radius  against 
the  aninentia  capitata  of  the  humerus.  Rotation  is  also  ob6er\'ed  in  the  move- 
ments of  the  atlas  upon  the  axis,  where  the  odontoid  process  serves  as  a  pivot 
aronnd  which  the  atlas  turns. 

The  structures  entering  into  the  composition  of  a  joint  are,  bone,  cartilage, 
areolar  tissue,  fibrous  tissue,  yellow  or  elastic  tissue,  adipose  tissue,  and  synovial 
membrane.  Cartilage  forms  a  thin  coating  to  the  articular  extremities  of  bones, 
sometimes  presenting  a  smooth  surface  which  moves  on  a  corresponding  smooth 
snrfaoe  of  the  articulating  bone ;  sometimes  forming  a  plate  smooth  on  both  sur- 
faces and  interposed  between  the  cartilaginous  cods  of  two  bones,  interarticu- 
lar;  and  sometimes  acting  as  the  connecting  medium  between  bones  without  any 
free  swrhee^  interosseous.  White  fibrous  tissue  enters  into  the  construction  of 
jointB  under  the  form  of  ligament,  in  one  situation  constituting  bands  of  various 
breadth  and  thickness;  in  another,  a  layer  which  extends  completely  round  the 
joint,  and  is  then  called  a  capsular  ligament.  All  the  ligaments  of  joints  are 
eompoeed  of  that  variety  of  fibrous  tissue  termed  white  fibrous  tissue ;  but  in 
some  situations  ligaments  are  found  which  consist  of  yellow  fibrous  tissue,  for 
example,  the  ligamenta  subflava  of  the  arches  of  the  vertebral  column  Adipose 
dviie  exists  in  variable  quantity  in  relation  with  joints,  where  it  performs,  among 
other  offices,  that  of  a  valve  or  spring,  which  occupies  any  vacant  space  that  may 
be  formed  during  the  movements  of  the  joint,  and  prevents  the  occurrence  of  a 
racnam  in  those  cavities.  This  purpose  of  adipose  tissue  is  exemplified  in  the 
eoflhion  of  fat  at  the  bottom  of  the  acetabulum,  and  in  the  similar  cushion  behind 
the  ligamentnm  patellae.  Synovial  membrane  constitutes  the  smooth  and 
polished  lining  of  «  joint,  and  contains  the  fluid  termed  synovia,  by  means  of 
wLieh  the  adapted  surfaces  are  enabled  to  move  upon  each  other  with  ease  and 
inedom. 
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Cartilage.  —  In  the  structure  of  joiots,  cartilage  seirei  the  double  pnrpoM 
of  a  coDDectiog  and  separatiDg  medium.  Id  the  former  capacity  possessing  great 
strength;  in  the  latter,  smoothness  and  elasticity.  In  reference  to  structure  it 
admits  of  classification  into  three  kinds;  true  tartilage,  reticular  cartilage,  aud 
fibrous  cartilage. 

TVue  cartilage  is  composed  of  a  semi-transparent  homogeneous  substance  (hya- 
lioe  or  vitreous  substauce,  matrix)  contaiuiog  a  number  of  minute  cells  (cartilage 

Pm.  102. 
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cells)  dispersed  at  short  intervals  through  its  structure.  The  cells  are  oval, 
oblong,  or  polyhedral  in  shape,  and  more  or  less  flattened ;  their  membranoos 
envelop  is  thick  and  sometimes  laminsted,  and  they  contain  in  thoir  interior  s 
clear  fluid,  together  with  nuclei,  oil-globules,  and  more  or  leas  granular  matte;. 
Cartilage  cells  have  an  average  measurement  of  yj^>th  of  an  inch  in  long  diame- 
ter; they  sre  sometimes  isolated,  sotnetimes  grouped  in  pairs,  and  sometimes  dis- 
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posed  iu  a  linear  group  of  three  or  four.  Near  the  bone  they  are  larger  thkn  tt 
the  surface,  and  in  the  latter  situation  are  long  and  slender  (fusiform)  in  form, 
and  arranged  in  rows  having  their  long  axes  parallel  with  the  place  of  the  surface. 
True  cartilage  is  pearl-white  or  bluish  and  opaline  in  colour,  ila  intercellular  sub- 
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sUDoe  being  HmitraospBKDt,  and  homogeneons  or  finely  pranular.  These  cha- 
racten,  hovever,  are  changed  when  it  exhibits  a  tendenoy  to  ossify;  in  which 
cue  the  iatercellalar  substance  becomes  fibrous  and  more  or  less  opaqaS,  its  colour 
jellowuh,  and  the  cells  filled  with  a  greater  uamher  of  oil-globules  than  in  iti 
natural  state,  The  special  chemical  proximate  principle  of  the  matrix  of  car- 
tilage ia  chondrinc,  its  cells  yieldiDg  (^ktiue. 

Tlie  true  cartilages  are,  the  articular,  costal,  ensiform,  thyroid,  cricoid,  aryte- 
utad,  traohea],  bronchial,  nasal,  meatus  uuris,  pulley  of  the  trochlearis  muscle,  and 
temporary  cartilage,  or  the  cartilage  of  bone  previously  to  ossification. ' 

Selieular  cartUaye  \ot  yellow  cartilage]  is  composed  of  cells  (y^'osth  of  an 
inch   in   diameter),  separated   froin   each   other  by  an 
opaque,    fibrous,    intercellular  network,   the    breadth  Fio.  IDS. 

of  the  cells  being  considerably  greater  than  that  of  the 
intercellalar  structure.  The  cells  contain  nuclei,  granu- 
lar matter,  and  oil-globules,  the  latter  in  greater  nnm* 
ber  than  in  true  cartilage ;  the  fibres  are  short,  imper- 
fect, loose  iu  texture,  and  yellowish;  and  cliemically 
there  is  an  absence  of  chondrine.  Instances  of  reticu- 
lar cartilage  are,  the  pinna,  epiglottis,  and  Eugtachian 
tube. 

Fihrota  cartilage  is  composed  of  an  interlacement 
of  faacienii  of  white  fibrous  tissue,  containing  in  its 
meahea  scattered  groups  of  cartilage  cells;  and  the 
diSerencfl  of  density  of  difiereot  fibrous  cartilage,  is 
referable  to  the  great«r  or  less  abundance,  and  more 
ot  leas  condensed  state  of  the  fibrous  tissue.     In  some,  as  in  interariicular  a 
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tilana,  tbe  fibrous  element  exists  in  a  concentrated  form,  while  in  the  interverto- 
btal  substance  it  is  loooe,  and  contains  an  abundance  of  areolar  spaces. 

lilbrona  cartilages  admit  of  arrangement  into  four  groups  :  iDtcrarticular,  stra- 
tiform, interosseous,  and  free.  Instances  of  interariicular  fibrovx  ciirtilaije 
(nenisci)  are  those  of  tbe  lower  jaw,  siemal  and  acromial  end  of  the  clavicle, 
wrist,  earpns,  knee,  to  which  may  be  added  the  fibrous  cartilages  of  circumfer- 
ence, glenoid,  and  cotyloid.  Tbe  ilrall/orm  Jiliroui  rarlilaga  are  such  as  furm 
a  tbin  eoating  to  the  grooves  on  bone  through  which  tendons  piny.  The  inler- 
ottout /ibrtnu  eartilaga  are  the  intervertebral  substancesandiympbysis  pubis. 
The  Jree  Jibrov*  eartilagti  are  the  tarsal  cartilages  of  the  eyelids. 

nie  deoeioptnent  of  [permanent]  cartilage  is  the  same  as  that  of  cartilage  of 

bone  [or  temporary  cartilage],  the  difierent  forms  of  cartilage  resulting  from  subse> 

ment  changes  in  the  intercellular  substance  and  cells.    Thus  in  articntar  car(ilag« 

m  «ella  undergo  the  lowest  degree  of  development,  are  very  disproportionate  to  tbe 
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ibteTcellular  anbstance,  and  the  latter  remaios  for  the  moat  part  homogeaeous. 
In  reticular  cartilage  the  cells  possess  a  more  active  growth,  and  snrpasa  in  bolk 
the  intercellular  substance,  while  the  latter  aasumea  a  fibrous  character.  In 
fibrous  cartilafTc,  development  is  most  energetic  in  the  iateroellular  aubstanoc; 
this  is  converted  into  faaciculi  of  fibrous  tissue,  while  the  ioterspacei  are  filled 
with  cells  and  imperfect  fibrous  tissue  in  every  stage  of  development. 

Fibrous  tissue  is  one  of  the  most  generally  distributed  of  all  the  auimal 
tissues ;  it  is  composed  otfihrt*  at  extreme  minuteness,  and  presents  itself  under 
two  elementary  forms;  namely,  white  fibrous  tissue,  and  yellow  fibrooa  or  elutic 
tissue. 

In  Khitp.fibrout  tittue  (connective  tissue),  the  fibres  are  cylindrical,  exceedingly 
minute  (about  j^tingth  of  an  inch  in  diameter),  transparent  and  undulating; 
tliev  are  collected  into  small  fasciculi  (from  ju'oDth  to  Toiqi)*'*  °^  *"  inch),  and 
these  latter  form  larger  faacicuh,  which,  according  tc 
their  arrangement,  give  rise  to  the  production  of  thin 
Uminic,  membraoes,  ligamcntoas  bands,  and  tendi^ 
nous  cords.  The  connecting  medium  of  the  fibres  in 
the  formation  of  the  primitive  fasciculi  is  a  transpa- 
rent, structureless,  interflhrons  substance  or  blastema, 
to  which  in  most  situations  are  added  nnmerous 
minute  dark  filamenls  of  elastic  tissue.  The  elaatio 
filaments  are  sometimes  wound  spirally  round  the  &b- 
ciculi,  or  interlace  with  ibeir  separate  fibres ;  at 
other  times  they  are  variously  twisted,  and  run 
parallel  with  the  fasciculi.  The  fasciculi  are  con- 
nected and  held  together  in  the  formation  of  mem- 
branes and  cords  by  loose  fibres  interwoven  between 
them,  or  by  mutual  interlacement.  White  fibrous 
tissue  is  converted  by  boiling  into  gelatine. 

Examples  of  white  fibrous  tissue  are  met  with  in 
three  principal  forms;  namely,  membrane,  ligament, 
and  teudoo. 

The  tnembranous/orm  of  white  fibrous  tissue  is  seen 
in  the  common  coonecting  medium  of  the  body,  namely, 
cellular  membrane,  fibro-cellular,  cellular,  areolar,  or 
filamentous  tissue,  in  which  the  membrane  is  ex< 
tremely  thin,  and  disposed  in  laminie,  bands,  or 
threads,  leaving  interstices  of  various  siie  between 
them.  It  exhibits  two  principal  forms,  in  one  of 
which  it  is  lax,  and  sen-cs  to  connect  organs  or  parts  of  organs,  or  to  establish  a 
medium  of  separation  between  them ;  in  the  other  it  constitutes  the  condensed 
covering  of  various  organs,  as  the  periosteum,  pcrichoudrium,  capaulee  proprise 
of  glands,  membranes  of  the  brain,  sclerotic  coat  of  the  eyeball,  pericardinm, 
fuscitc;  sheaths  of  muscles,  tendons,  vessels,  nerves,  and  ducts;  sheaths  of  the 
erectile   organs,  serous  membrane,  and  the  corium  of  the  dermal  and  mucoui 

Ligament  is  the  nnmo  given  to  those  bands  of  various  breadth  and  thicknoM 
which  retain  the  articular  ends  of  bones  in  contact  in  the  construction  of  joints. 
They  are  glistening,  but  slightly  elastic,  and  composed  of  fasciculi  of  fibrous  tissoe 
ranged  in  a  parallel  directiou  side  by  side,  or  in  some  situations  interwoven  with 
each  other.  The  faseiculi  are  held  together  by  separate  fibres,  by  fine  elosdo 
fibres,  and  by  areolar  tissue. 

Tendon  is  the  collection  of  parallel  fasdculi  of  fibrous  tissue,  fay  means  of  which 
muscles  are  attached  to  bones.  They  are  constructed  on  the  same  principle  as 
ligaments,  are  usually  rounded  in  their  figure,  but  in  some  instances  are  spread 


VniTK  Jiaaoui 

S    tisri'k:  — 

t,  3,  i,  a.  V.rioi! 

„   «avj   .p- 

!«.»««.    which 

Ihe     li-fue 

L-ita>bl«   ohen   i>. 

r>t  itretohed. 

2    Bimighl  »ppei 

ranus  of  lb» 

cbed.     Mag- 

lificd  320  ii««}. 

TELLOW     FIBR0U8     AND    ADIPOSE    TISSUES. 


135 


important  quality, 
[Fio.  loa 


oat  80  as  to  assume  a  membranous  form.     In  the  latter  state  they  arc  called 
aponeuroses. 

Yellow  fibrous  tissue,  or  elastic  tissue,  enters  very  generally  into  the  structure 
of  tissues  and  organs  in  which  the  property  of  elasticity  is  an  important  aualitv. 
and  serves  the  additional  purpose  of  binding  structures 
together.  As  an  elastic  and  binding  element  it  is  pre- 
sent in  the  common  cellular  tissue  and  superficial  fascia, 
in  the  fascial  sheaths  of  muscles,  in  the  fibrous  capsules 
of  different  organs,  as  of  the  spleen,  in  the  corium  of  the 
skin,  in  serous  and  mucous  membranes,  in  the  coats  of 
bloodvessels  and  ducts ;  and,  in  certain  situations  is  the 
sole  tissue  present,  as  in  the  ligamenta  subflava,  cbordso 
vocales,  thyro-epiglottic  ligament,  crico-thyroidean  mem- 
brane, the  membranous  layers  connecting  the  cartilaginous 
rings  of  the  trachea  and  bronchial  tubes,  the  ligamentum 
nuchas,  and  ligamentum  suspensorium  penis.  It  is  also 
met  with  around  some  parts  of  the  alimentary  canal,  as 
the  oesophagus,  cardia,  and  anus,  and  around  the  male 
and  female  nrethra. 

The  fibres  of  elastic  tissue  are  cylindrical  or  flattened, 
brittle,  colorless  when  single  but  yellowish  in  an  aggre- 
gated form,  elastic,  admitting  of  being  stretched  to  double 
their  length  and  returning  to  their  original  size,  and  va- 
riable in  dimensions,  ranging  from  extreme  fineness  to  a 
conaiderablo  breadth.  They  present  themselves,  there- 
farSi  in  the  two  forms  of  fine  and  coarse,  and  are  distri- 
bated  among  the  textures  of  the  body  either  as  single  and 
isolated  filaments  or  as  a  netxoork. 

Isolated  elastic  fibres  of  extreme  fineness  are  met  with 
coiled  around  or  entwined  among  the  fasciculi  of  areolar 
tissue,  holding  them  together,  and  have  received  the  name 
of  nuclear  fibres,  from  their  supposed  origin  in  the  nuclei 
of  the  formative  cells.  There  seems,  however,  to  be  no 
reason  for  the  belief  of  their  origin  being  different  from  that  of  other  primitive 
tisanes,  namely,  from  cells. 

The  elastic  network  formed  by  these  fibres  may  be  extremely  fine  and  delicate, 
as  ID  thin  membranes ;  or  it  may  be  coarser,  as  in  the  various  ligamentous  bands 
composed  of  this  tissue ;  or  it  may  be  spread  out  like  a  membrane,  the  interstices 
forming  but  a  small  part  of  its  extent,  as  in  the  fenestrated  membrane  of  the  arte- 
ries. In  the  construction  of  yellow  elastic  ligaments,  the  fibres  communicate  with 
each  other  by  means  of  short  oblique  bands,  which  unite  with  adjoining  fibres  at 
acute  or  obtuse  angles  without  any  enlargement  of  the  fibres  with  which  they  are 
joined.  This  circumstance  has  given  rise  to  the  idea  of  the  fibres  giving  off 
branches,  an  expression  derived  from  the  division  of  bloodvessels,  and  another 
term  borrowed  from  the  same  source  has  been  applied  to  their  communication 
with  each  other,  namely,  inosculation ;  but  both  these  expressions  in  their  literal 
meaning  are  incorrect.  When  yellow  fibrous  tissue  is  cut  or  torn,  the  fibres,  in 
eoosequence  of  their  elasticity,  become  clubbed  and  curved  at  the  extremity,  a 
special  character  of  this  tissue. 

Adipose  tissue  is  composed  of  minute  cells,  aggregated  together  in  clusters 
of  various  sixe  within  the  areolae  of  common  cellular  [areolar']  tissue.  The  cells 
of  adipose  tissue  are  identical  in  manner  of  formation  with  other  cells,  being 
developed  around  nuclei,  and  increasing  in  size  by  the  formation  of  fluid  in  their 
Interior.  In  adipose  cells,  this  fluid,  instead  of  being  albuminous  as  in  other 
cells,  is  oleaginous,  the  oil  at  first  appearing  in  separate  globules,  which  subse- 
quently coalesce  into  a  single  drop.     The  size  of  adipose  cells  at  their  full  devc- 


YkLLOW   fibrous    T18- 

8UB»  showing  the  curly 
and  branched  disposition 
of  its  fibrillar,  their  defi- 
nite outline,  and  abrupt 
mode  of  fracture.  At 
1,  the  structure  is  not  dis- 
turbed as  in  the  rest  of 
the  specimen.  Magnified 
:{20  diameters.] 
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m,  but  are  bexagonal  or  polyhedral  when  compressed.     They  are  perfectly 
traaiipiireDt,  the  cell-membraiiQ  being  structurciess,  aod  their  aucleoa  disappearinf; 
as  the;  attain  their  full  b' 
capillary  vessels.] 


[Fio.  109. 


[liach  fat-ooll  b  surrouDded  by  a  loop  or  loops  of 
[Fig.  no. 


Pit  vebiOLKS,  aitnining  tbs  poljhednl 
(orm  tram  pretiurs  agBinil  ooa  >DO(bcr. 
Tfaa  eipillirf  rcHals  u«  Dot  npreteDled. 

FrDm  tb«  omeDlanii  magnilled about  300 

diuntten.] 


■EHBRAKi.  a.  A  fold  (bowlDg  tba  tbick- 
Dett  of  tb«  oolli  at  it*  dark  adgM.  fr.  Oo* 
of  Ifae  nuclei,  e.  L<n«  of  jnnclioD  of  Ivo 
Golli.    Hognifled  300  diameten.] 


Synovial  MEHBBAM  is  a  thin  raembraDOUB  layer,  ioTesting  the  Articular 
extremities  of  booee,  and  the  finteToal}  surface  of  the  ligamcuta  which  annonnd 
and  i:nter  into  the  composition  of  a  joint.  It  resembles  the  serous  membnoes  in 
being  a  shut  sao  (capsula  synovialis),  and  secretes  k  tnnsparent  and  Tisoons 
fluid,  which  is  named  synovia.  Synovia  ia  an  alkaline  seoredon,  containing 
albumen  sod  mucus,  the  albumen  being  coagulable  at  a  boiling  tempentnre.  In 
some  joints  the  synovial  membraDe  is  pressed  into  the  articnlar  cavi^  by  & 
cushion  of  fat :  this  mass  was  called  by  Havers  the  synovial  gland,  from  an  idet 
of  its  being  the  source  of  the  synovia ;  it  is  found  in  the  hip  and  knee  joint.  In 
tbe  knee,  moreover,  the  synovia!  membrane  forms  folds,  which  are  improperij 
named  ligaments,  as  the  mucous  and  alar  ligamenta,  the  two  latter  being  an  appeii> 
dage  to  the  cushion  of  fat.  Besides  the  synovial  membranes  entenng  into  ths 
composition  of  joints,  there  are  numerous  smaller  sacs  of  a  similar  kind  iaterpoaed 
between  sarfaces  which  move  upon  each  other  so  as  to  cause  friction ;  they  an 
often  associated  with  the  artioulations.  These  are  the  ^rsag  tnueoue;  they  ira 
shut  sacs,  analogous  in  structure  to  synovial  tnembranes,  and  secreting  a  smilftr 
synovial  fluid. 

The  epithelium  of  synovial  membrane  is  of  the  kind  termed  tesselated  m  pave- 
ment fprthetiumj  it  is  developed  in  the  same  manner  as  the  epitbeliom  of  otiwr 
free  surfaces,  but  presents  only  a  single  stratum  of  cells. 


ARTICULATIONS, 

The  joints  may  be  arranged,  according  to  a  natural  division,  into  tboM  of  the 
trunk,  those  of  toe  upper  extremity,  and  those  of  the  lower  extremity. 
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The  Brtioulntiona  of  the  trank  a 


:     OF    THE    TRUCtK. 

I  divisible  into  ten  groups,  namely, 


1.  Of  the  vertebral  coloinn. 

2.  Of  the  «tlaB,  nith  the  occipital  bone. 

3.  Of  the  axis,  vith  the  occipital  booe. 

4.  Of  the  atlas,  with  the  asia. 

5.  Of  the  lower  jaw. 

6.  Of  the  ribs,  with  the  vertebrsa. 

7.  Of  the  ribs,  with  the  sternum,  and  with  each  other. 

8.  Of  the  atemum. 

9.  Of  the  vertebral  column,  with  thn  pelvis. 
10.  Of  the  pelvis. 

1,  Artimlation  of  the  Vertebral  column.  The  ligaments  coonecting  tt^echet 
■he  different  pieces  of  the  vertebral  column,  admit  of  the  same  amogement  aa 
the  rertebne  themselves.     Thus  the  ligaments 


Of  the  bodia,  are  the 

Of  the  arehft. 

Of  the  articular  proeeuet, 

Of  the  fpmout  jiroceua, 

Of  the  trantverte  proceittt. 


Anterior  coQimon  ligament, 
Posterior  common  ligament, 
Intervertebral  substance 
Ligammta  aubflava. 
Capsular  ligaments, 
Synovial  membranes. 
Interspinooa, 
Supraspioous. 
iDtertransverse. 
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Bodies. — The  Anterior  common  Ugammt  (fascia^ longitudioalis  anterior)  is 
a  broad  and  riband-like  hand  of  ligamentons  fibres,  extending  along  the  front 
■ur&oe  of  the  vertebral  column,  from  the 
axis  to  the  sacmm.  It  is  intimately  oon- 
■Mted  with  the  intervertebral  substance, 
■od  less  closely  with  the  bodies  of  the 
vertebne.  In  the  dorsal  region  it  is 
thidter  thao  in  the  cervical  and  lumbar, 
and  cofuists  of  a  median  and  two  lateral 
portioDs,  separated  from  each  other  by  a 
seriei  of  openings  for  the  passage  of  ves- 
sels. The  ligament  ia  composed  of 
fibres  of  various  length  closely  interwoven 
with  each  other;  the  deeper  aod  shorter 
eroasng  the  talervertebral  substance  from 
OM  vertebra  to  the  next;  the  tuperficial 
and  longer  fibres  crossing  three  or  four 

bnl  or  itellila  ligmmeiiL 
tnnircrts  ligiment.  t.  Intcrartiinlar  liga- 
ment eonnic^ng  Iha  bead  of  tha  rib  to  Iht 
inUrTCricbnl  tubitanM,  aod  ••pmliaglb* 
two  btdotUI  membrtoM  ot  tbia  artlenUtion. 


The  anterior  oommon  ligament  is  in 
lelation  by  its  poiterior  or  vertebral  tur- 
fact,  vith  the  intervertebral  substance, 
bodies  of  the  vertebra^  and  vessels, 
principally  veins,  which  separate  its  een- 
tnl  from  its  lateral  portions.     By  its  — 


•r  or  viteeral  turfaee  it  is  in  relation, 
n  the  neck,  with  the  longus  colli  muscles,  pharynx  and  cMophagus;  in  the  tho- 
ncie  lepon,  with  the  aorta,  vena  aiygos,  and  tboiacio  dnijt;   in  the  lumbar 
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region,  with  the  aorU,  right  renal  artery,  right  lawbar  arteries,  arteria  sacra 
media,  Tena  cava  inferior,  left  lumbar  veins,  recepta- 
culnm  cbyli,  coromencemeiit  of  the  thoracic  dact,  and 
tendons  of  the  diaphragm,  with  the  fibres  of  which  the 
ligBioeDtons  fibres  interlace. 

The  PoiCcn'or  common  ligament  (fascia  longitudi- 
nalia  posterior)  lies  on  the  posterior  gurfaee  of  the 
bodiea  of  the  vertebrie,  and  eitends  from  the  asis  to 
the  sacrum  [having  a  regnlar  festooned  appearance]. 
It  is  broad  opposite  the  intervertebral  substance,  to 
which  it  is  closely  adherent;  narrow  and  thick  over 
ihc  bodies  of  the  vertebrae,  from  which  it  is  sepanted 
by  the  veins  of  the  base  of  each  vertebra;  and  com- 
posed, like  the  anterior  ligament  of  shorter  and  lon^r 
fibres,  arranged  in  a  similar  manner.  It  is  broader 
above  than  below,  the  reverse  of  the  anterior  common 
ligament. 

The  posterior  common  ligament  is  in  relation  by  ita 
anifrior  tvr/aee,  with  the  intervertebral  substance, 
bodies  of  the  vertebrte,  and  venm  basium  vertebraruni; 
by  ita  pinterior  tvr/aee^  with  the  dura  mater  of  the 
spinal  cord,  some  loose  cellular  tissue  and  numerous 
small  veins  being  interposed. 

The  Intervertebral  suhilance  (Ugamentnm  interver- 
tebrale)  is  a  lenticular  disk  of  fibrous  cartilage,  inter- 
posed between  the  bodies  of  the  vertebrse  from  the  axis 
to  the  sacrum,  and  retaining  them  firmly  in  connexion 
with  each  other.  It  varies  in  thickness  in  diffiirent 
parts  of  the  column,  and  at  different  points  of  the  same 
disk,  being  thickest  in  the  lumbar  region,  deepest  in 
^ront  in  the  cervical  and  lumbar  region,  and  behind  in 
the  dorsal  region ;  and  contributes  to  the  formation  of 
the  natural  curves  of  the  vertebral  column.  The 
tn\.         '  aggregate  thickness  of  the  intervertebral  snbstence  has 

been  estimated  at  one-fourth  that  of  the  entire  verte- 
in,  eielusive  of  the  sacrum  and  coccyx. 

[Fio.  lis.  [Fio.  Hi 


.t  4,  by  Ihe  I 


l)r»U 


trio  uTtDgement  of  Ihelnreri  of  Ihs 
Uuar  El  ihaiii],  and  id  th<  middle 
(2)  tbe  Dulpv  lubalsnce  ii  indicutd.] 


■ubKUDCe  it  diepU^ed.     1,  1.  Lnjcrs  en 
MtxAt.      2,  3.  Thote    curved    innarda. 
•nfaalaDoe  in  (he  middle.] 
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Whea  the  iotervertebral  aubalance  is  bisected  either  horiiontally  or  vertically, 


it  is  M«n  to  be  composed  of  a 
Hcpcratcd  b;  interstices  filled 
interreTlebral  disk  is  wholly 
the  appearaoce  of  a  pulp,  and 
aa  KtoD  as 


of  [concentric]  lajere  of  dense  fibroaa  ti 
ith  the  Hoflcr  kind.  The  centra!  part  of  each 
ide  up  of  this  softer  fibrnus  cartilage,  which  has 
BO  elastic  as  to  rise  above  the  level  of  the  section 
ed.  Eramined  from  the  exterior,  the  layere  are 
found  to  consist  of  fibres  passing  obliquely  between  the  two  vertebra;,  in  one 
layer  passing  from  left  to  right,  in  the  next  from  right  to  left,  alternating  in  each 
aucoessive  layer. 

Arches.  — The  Uyamenla  tub/iava  are  two  thin  planes  of  yellow  fibrous 
tisenc,  situated  between  the  arohea  of  the  vertebra;,  from  the  asis  to  the  sacruiu. 
From  the  imbricated  position  of  the  laminnt, 
tbey  are  attached  to  the  posterior  surface  of  the  ^W'  '15. 

[arch  of  the]  rertebra  below,  and  the  anterior 
•nrface  of  the  arch  of  the  vertebra  above,  bein^ 
separated  from  each  other  at  the  middle  line  by 
a  slight  iaterapace.  They  counteract,  by  their 
elaaUcity,  the  efforts  of  the  flexor  muscles  of 
the  trunk ;  and,  preserving  the  upright  posi- 
tion of  the  spine,  limit  the  expenditure  of 
mnacnlar  force.  They  are  longest  in  the  cer- 
vical BDd  thickest  in  the  lumbar  region. 

The  ligamenta  sub&ava  are  id  relation  by 
both  snr&ces  with  the  meuingo-rBchidian  veins, 
and,  internally,  are  separated  from  the  dura 
tnater  of  the  spinal  cord  by  those  veins  and 
tome  loose  cellular  and  adipose  tissue. 

Articular  processeb.  —  The  ligaments  """ 
of  the  articular  processes  of  the  vertebrse  throug 
(ligamenta  processuum  obliquorum)  are  thin  ligKise 
capsnies  of  ligamentous  fibres  which  sur-  ligume 
ronnd  and  inclose  the  synovial  membrane ; 
the  latter  being  looser  in  the  cervical  than  in  the  other  regions  of  the  spine. 

EfinOOk  PBOCKESES.  —  The  intertpinout  liyamenti  (membrana  interspinalis), 
thin  and  membranous,  are  extended  between  the  spinous  processes  in  the  dorsal 
and  lumbar  region ;  being  thickest  in  the  latter.  They  are  in  relation  with  the 
mnltifidus  spinm  muscle  at  each  side. 

The  Supratpinmu  ligament  (ligamenta  apicum,  fig.  124)  is  a  Strong,  fibrous 
cord,  extending  from  the  apex  of  the  spinous  process  of  the  last  cervical  vertebn 
to  the  aacrum,  and  attached  to  each  spinous  process  in  its  coarse.  Like  the  ante- 
rior and  posterior  common  ligaments,  it  is  composed  of  fibres  of  nnequal  length, 
tbo  deeper  fibres  passing  from  one  vertebra  to  the  next,  the  BUpe^cial  fibres 
extending  over  several  spinous  processes.  It  is  thickest  in  the  lumbar  region. 
Tho  coDttQOBtion  of  this  ligament  upwards  to  the  tuberosity  of  the  occipital  bone, 
eonstitntcg  the  rudimentary  lipimentum  nuchas  of  man.  The  latter  is  strength- 
ened, aa  in  animals,  by  a  thin  slip  from  the  spinous  process  of  each  cervical 
veitebn. 

T&AN8TERSE  FROCESSEB.  — The  inUrtransiieTK  Ugamentt,  thin  and  membra- 
tioos,  are  found,  only,  between  the  transverse  processes  of  the  lower  dorsal 
Tcrtebne. 


1.  The  oapfu 


2.  Arlievlalion  of  the  Atlai  tcilk  the  Occipital  bone.  —  The  ligamenta  of  thia 
articulation  are  Kten  in  outuber  : 


Two  KD  tenor  occipito-atloid, 
PoeierioT  occipito-atloid, 


[Two]  lateral  occipito-atloid. 
Two  capsular. 
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!>f  the  two  anterior  ligamtnU,  one  is  a  rounded  cord,  situated  Id  the  middle 
!,  and  Buperficially  to  the  other;  it  a  attached  above  to  the  basilar  process  of 


Via.  117. 
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bat  beeu  umed  through  the  bue  of  tho  iknll,  diiiding 
If     Ihe  baiiluproceiiof  the  occipital  bone  and  tb«  pf  trout 

[o-atloid  ligimCDt.  S.  Anterior  broad  oocipito-BlloicI 
^ment.  3.  Comraencemenl  of  the  uteriar oommon 
^ntnetit.  4.  Anterior  aUo-iioid  ligament,  BontJiinDDi 
ferlorl;  with  Ibo  eommencemtnt  of  the  Kolgrior  cam- 
un  ligament,  b.  One  of  the  atto^uoid  capiulu  liga- 
enter  that  on  the  oppotite  Bide  bai  been  remnred,  to 
>ow  the  appri' lima  ted  eurrscee  of  (he  icUcdIu  pro- 
eeee  [B).  7.  One  of  the  oecipilo-atioid  eapeular  ligiu 
enU.  The  moit  eitemal  of  tbeee  flbrea  (unititalt 
the  latcnl  oecipito-alloid  ligament 

the  occipital  bone ;  below,  to  the  aoterior  tubercle  of  the  atlaa.  The  deeper  liga- 
ment is  a  Iroad  membraoous  layer,  attached  above  to  the  margin  of  the  occipital 
foramen,  between  the  two  coodjlea;  and  below,  to  the  whole  length  of  the  ante- 
rior arah  of  ibe  atlas.  It  is  in  relation  in  front  with  the  recti  antici  minores, 
behind  with  the  odontoid  ligaments. 

Th&potlerior  ligament  ia  thin  and  membranoos ;  attached  above  to  the  marnn 
of  the  occipital  foramen,  between  the  two  condyles ;  and  below,  to  the  postenor 
arch  of  the  atlas.  It  is  closely  adherent  to 
the  dnra  mater,  hy  its  inner  surface;  and 
forms  a  li^mentous  arch  at  each  side,  for 
the  passage  of  the  vertebral  artery  and  first 
cervical  nerve.  It  ia  in  relation  posteriorly 
with  the  recti  poatici  minorea  and  obliqai 
ssperiores. 

The  lateral  liifament*  are  strong  fitsciouli 
of  ligamentous  fibres,  attached  below  to  the 
base  of  the  transverse  process  of  the  atlas  at 
each  side ;  and  above,  to  the  transverse  pro- 
cess of  the  occipital  bone.  With  the  sssist- 
anoe  of  a  ligamentous  expansion  derived  from 
the  vaginal  process  of  tbe  temporal  bone, 
Atlaa.  2.  Aiii.  3.  Poiierior  lign-  these  ligaments  form  a  strong  sbeath  around 
nt  of  the  oeeipiio-atloid  articulation,    the  vessels  and  ncrves  whicn  pass  through 

(.  Capiular  and  lateral    tlgamenle    of    ^^,^  carotid  and  juguiar  foramen. 

The  capsular  Kgamenlt  (condylo-atloidea) 
are  the  tnin  and  loose  Itgamentona  capsules 
which  surround  the  synovial  membranes  of 
the  articulations  between  the  condyles  of  the 
occipital  bone  and  tbe  superior  articular 
processes  of  the  atlas.  The  ligamenlou 
fibres  are  most  numerous  on  tbe  anterior  and  external  part  of  tbe  articulatioD. 

The  Taovemenlt  taking  place  between  the  cranium  and  atlas,  are  those  of  flezion 
and  erectioD,  giving  rise  to  the  forward  nodding  of  the  head.  When  this  motion 
is  increased  toanyextent,  tbe  whole  of  the  cervical  region  concurs  in  its  production. 


of  the  utio-aioid   srdealation.     S,  A.  lie 
capiular  ligamenu.     T.  The  flret  pair  of 

BiiiandthirdcarTicnliertehra.    B,B.  Cap. 
■dIbt  ligament!  of  Ihoie  vertebrae. 


Occipilo.axoicl, 
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Tbe  ocdpilo^xoid  ligament  (apparatus  liganicDtosiis  colli)  is  a  broad  and 
stroDg  baod,  vbicb  covers  id  tbe  odoDtoid  proceas  and  ila  IJgamente.  It  ia 
Attached  below  to  the  body  of  tbe  axis, 

wbere  it  is  continnoos  vith  the  poste-  pm.  iiR. 

rior  common  ligament;  superiorly  it  is 
inserted  by  s  bioad  expanaioo,  into  tbe 
barilar  groove  of  the  occipitail  bono.  It 
is  firmly  connected  opposite  tbe  body 
of  tbe  axis,  with  tbe  dara  mater;  and 
is  sometimes  described  as  consisting  of 
m  central  aod  two  lateral  portions. 

Tbe  odontoid  ligament*  (alaria)  are 
two  abort  and  thick  fasctonli,  which 
pass  ontwards  from  tbe  apex  of  tbe 
odontoid  process,  to  tbe  sides  of  the 
occipital  foramen  and  condyles.  A 
third  and  smaller  fascicalus  (ligamen- 
mentara  dentis  Baspensorium)  pro- 
eeeds  from  die  apex  of  tbe  odontoid 
process  to  tbe  anterior  margin  of  the 
fonunen  magnnm. 

Theae  ligaments  serve  to  limit  tbe 

extent  to  whicb  rotation  of  the  head   g.  u'leni  and  npnoiL.  .„ 

can  be  carried,  hence  tbey  are  termed    atuid  (rticaUtloD.    7.  cTptaUr  ligiimeDto'rthi 

ch^-is  [or  Bwderator]  ligaments.  articalar  proccaa  of  tbe  ■llaaand'aiia. 


4,  Aiii,  poalarior  trcb  nmottd,     5.  Oeoi 
dla  bj  tha  proJcMloD  of  Ihe  odontoid  pn 


—  The  ligaments  of  this  articulation 


4.  Artieulalion  of  the  Atlat  with  tkeAxi 
mnfiee  in  number,— 

Anterior  atlo-axoid. 

Posterior  atlo-axoid, 

Two  cspsalar, 

TransTerse. 
Tbeanterior  ligament  consists  of  liga- 
mentons  fibres,  which  pass  from  the  an- 
terior tubercle  and  arch  of  tbe  atlas  to 
tbe  base  of  tbe  odontoid  process  and 
body  of  the  axis,  where  they  are  con- 
tinaona  with  tbe  oommeDcement  of  tbe 
anterior  common  lizament  „ 

— ,1  .p.  *  ...  POBTEni 

Tbe  potUnor  ligament  is    a    tbin,  ,,^  ^^^ 

membranous  layer,  passing  between  the  ^^  .g,^^ 

posterior  arch  of  the  atlas  and  tbe  laiui-  )„,„  ,,,„ 

ue  of  tbe  axis.  md  nn  r 

The  capmlar  ligamentB  sarroand  the  eipito-uo 

siticuUr  processes  of  the  atlas  and  axis ;  *nj  In  o 

tbey  are  loose,  to   permit  of  the  free  2.  Tranivi 

movement  which  subsists  between  these  candiog  ai 

vertebrse.      Tbe  liganenlous  fibres  are  ''Ka™*^"! 

moet  numerona  on  »ie  outer  and  anterior  °/  '^"'^"^ 

I»rt  of  the  articulation;  and  the  syno-  j^"*"" 

vial  membrane  DsaallycommnnioateB  with  „.,„[„  ^ 

the  synovial  cavity  between  tbe  trans-  ctpanlarli 
verse  ligament  and  odontoid  process. 

Tho  (ranttxTM  ligament  is  a  strong  ligamentous  band,  which  arches  across 
the  area  of  tbe  ring  of  tbe  atlas  from  a  rough  tubercle  on  the  inner  surfaoe  of  one 


!Hrt  ot  tb<  0 

eoipil>l  boDB  hw 

J.  and  tfaa  uche*  of  tbe  atlaa 

d.     I.  Bopariorpartof  Ihaoc- 
■mant,    whicb    baa    baan    cut 

to  abo<r  tfaa  ligamanta  btButb. 

gimnil  or  tba  itlu.     3,  4.  Ai- 

candiog  alipa 
hs<a  obuin 

oflbetr>i»Tar>a 
td  for  it  tha  title 

.ntot     6.  Oi 

tor  tba  odontoid 

fellow  ligamtiit  »  aaau  OD  tha 
a.     6.000  of  Ibaowipito-alloid 
nta.    7.  Ooa  of  the  >tlo.*ioid 
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articular  process  to  a  corrcspondiDg  tubercle  on  the  other ;  and  serves  to  retain 
the  odontoid  process  of  the  axis,  in  connexion  with  the  anterior  arch  of  the  atlas. 
As  it  crosses  the  neck  of  the  odontoid  process,  some  fibres  are  sent  downwards  to 
be  attached  to  the  body  of  the  axis,  and  others  pass  upwards  to  be  inserted  into 
the  basilar  process  of  the  occipital  bone ;  hence  the  ligament  has  a  cros8*like 
appearance,  and  is  termed  ci'uciform.  A  synovial  membrane  is  situated  between 
the  transverse  ligament  and  odontoid  process;  and  another  between  that  process 
and  the  anterior  arch  of  the  atlas. 

Actions.  —  It  is  the  peculiar  disposition  of  the  transverse  ligament  in  relation 
to  the  odontoid  process,  that  enables  the  atlas,  and  with  it  the  entire  cranium,  to 
rotate  upon  the  axis;  the  perfect  freedom  of  movement  between  these  bones  being 
insured  by  the  two  synovial  membranes.  The  lower  part  of  the  ring  formed  by 
the  transverse  ligament  with  the  atlas,  is  smaller  than  the  upper,  while  the  sum- 
mit of  the  odontoid  process  is  larger  than  its  base ;  hence  the  process  is  retained 
in  its  place  by  the  transverse  ligament,  when  the  other  ligaments  are  cut  through. 
The  extent  to  which  rotation  of  the  head  upon  the  axis  can  be  carriecT,  is 
determined  by  the  odontoid  or  check  ligaments.  The  odontoid  process  with  its 
ligaments  is  covered  in  by  the  occipito-axoid  ligament. 

6.  Articulation  of  the  Lower  Jaw. — [This  articulation  is  formed,  at  each  side, 
by  one  of  the  condyles  of  the  inferior  maxillary  bone  below,  and  the  anterior 
part  of  the  glenoid  cavity,  and  the  inferior  or  articular  root  of  the  zygoma  of  the 
corresponding  temporal  bone  above.]  The  lower  jaw  has  properly  but  one 
ligament,  the  external  lateral;  the  ligaments  usually  described  are  three  in 
number;  to- which  may  be  added,  as  appertaining  to  the  mechanism  of  the  joint, 
an  interarticular  fibrous  cartilage  and  two  synovial  membranes,  thus  :  — 


External  lateral. 
Internal  lateral, 


Capsular, 

Interarticular  fibrous  cartilage. 


Two  synovial  membranes. 


Fio.  120. 


The  external  lateral  ligament  is  a  short  and  thick  band  of  fibres,  passing 
obliquely  backwards  from  the  tubercle  of  the  zygoma,  to  the  external  surface 

of  the  neck  of  the  lower  jaw.  It  is  in 
relation  externally,  with  the  integument 
of  the  face;  internally,  with  the  two  syn- 
ovial membranes  of  the  articulation  and 
the  interarticular  cartilage.  The  external 
lateral  ligament  acts  conjointly  with  its 
fellow  of  the  opposite  condyle  in  the  move- 
ments of  the  jaw. 

The  internal  lateral  ligament  (spheno- 
maxillary) has  no  connexion  with  the  ar^ 
ticulation  of  the  lower  jaw,  and  is,  there- 
fore, incorrectly  named;  it  is  a  thin  apo- 
neurotic expansion,  extending  from  the  ex- 
tremity of  the  spinous  process  of  the  sphe- 
noid bone  to  the  margin  of  the  dental  fora- 
men ;  and  is  pierced  at  its  insertion  by  the 
mylo-hyoidean  nerve. 

Between  the  internal  lateral  ligament  and 

neck  of  the  jaw  is  a  triangular  space,  in 

which  are  situated  the  internal  maxillary 

artery,    auriculo- temporal     nerve,    inferior 

dental  artery  and  nerve,  and  part  of  the  external  pterygoid  muscle ;  internally 

the  ligament  is  in  relation  with  the  internal  pterygoid  muscle. 

The  capsular  ligament  (membrana  maxillse  articularis)  consists  of  numerous 


External  vikw  of  the  articula- 
tion OP  THE  LOWER  JAW.  1.  Zygomatic 
arch.  2.  Tubercle  of  the  tygonia. 
.3.  Ramus  of-  the  lower  jaw.  4.  Mas- 
toid portion  of  the  temporal  bone. 
5.  External  lateral  ligament.  6.  Stvlo- 
maxillary  ligamenL 
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irrrgalir  ligamentout)  fibres,  which  pass  from  the  edge  of  the  glenoid  cavit;  to  the 
neok  of  the  lower  jaw,  and  Burroutid  the  srticulstioD ;  on  the  ionet  side  of  the 
jcnnt  thej  form  a  prettj  stroag  fascJ- 
cnlna.  P>o-  l-l- 

The  interartieularjibnnu  cartilage 
(cartilago  intermedia)  is  a  thin  oval 
p]at«,  thicker  at  the  edges  than  in  the 
centre,  placed  bori  zoo  tally  between  the 
head  of  the  ooadjle  of  the  lower  jaw 
and  the  glenoid  cavity.  It  is  connected 
hj  its  outer  border  with,  the  external 
lateral  ligament,  and  receives  in  front 
■OOM  fibres  of  insertion  of  the  external 
pterygoid  mnscle.  It  dividea  the  joint 
into  two  cavities,  one  being  above,  the 
other  below  the  cartilage;  but  it  is  oc- 
casionally incomplete  in  the  centre. 

The  tynociol  piembraneM  arc  slta- 
ated,  one  above,  the  other  below  the 
fibrODS  cartilage,  the  former  being  the 
larger  of  the  two.  When  the  fibrous 
cartilage  is  perforate,  the  synovial  mem- 
branes comtnnnioate. 

Besides   the   lower  jaw,   there   are 
several  other  joints  provided  with  a  complete  ioterarticnlar  cartilage,  and,  con- 
seqaently,  with  two  synovial  membranes;  they  are,  the  sltmo-clavicuiar,  acro- 
mio-davicular,  and  the  articulation  of  the 
Mlna  with  the  cunei/orm  bone.     The  io- 
terarticnlar fibroDS  cartilages  of  the  ktiec' 
joint  sre  partial,  and  there  ia  but  one  syno- 
vial  membrane. 

The  articulations  of  the  heads  of  the 
ribs  with  the  vertebrm  have  two  synovial 
Bembraoes  separated  by  an  interarcicular 
ligament  without  Gbrons  cartilage. 

Connected  with  the  lower  jaw,  though 
Bot  witb  the  joint,  is  the  styfo-jnaxillary 
lufanunt,  a  process  of  the  deep  cervical 
fiueia  extended  between  the  point  of  the 
styloid  process  and  the  angle  of  the  jaw. 
It  is  attached  to  the  jaw  between  the  in- 
sertions of  the  maaseter  and  internal  plery- 
gndmnsole,  and  separates  the  parotid  from 
the  sabmaxillary  gland.  ^^  ^ 

Aetioiu.  —  The  movemeiits  of  tbe  lower  tom 
jaw  are  depmtion,  by  which  the  mouth  is  ^rtic 
opened,  dtBation,  by  which  it  is  closed  ;  a  rial 
Joneard  and  backward  movement,  and  a  «.  A. 
morrment  from  tide  to  tide.  frDm 

In  the  movement  of  drpreuion  the  in-  aad 
terarticnlar  cartilage  glides  forwards  on  the 

eminentia  articnlaris,  carrying  with  it  the  coodyb.  If  this  movement  be  carried 
loo  far,  the  superior  synovial  membrane  is  mptored,  and  dislocation  of  the  Gbro- 
cartilage  with  iis  condyle  into  the  lygomaiio  fossa  occurs.  In  rUaation  the 
fibrons  ortiUge  and  condyle  are  returned  to  their  original  position.  Ih^foneard 
uid  iaoheonf  movement  is  a  gliding  of  tbe  Gbro-cartilage  on  tbe  glenoid  Uticnlai 


LOWER  Jiir.  1.  Beelian  Ibroujjh  (b<  pelroua 
poTtiop  of  U]«  temparal  bone  and  ipmoui  pru- 
ttt>  of  tfa*  ipbenoid.  i.  Internal  nirhea  of 
tfaa  ramai,  ud  tndr  a(  tbe  lawfr  jaw.  3.  Ciii- 
■nUr  ligKintDt  4.  Inlernkl  litani  ligimsni. 
6.  A  Binkll  Inlerral  mt  iU  iniertion  tbrunfh 
vhieh  the  mjlo-fajroidwnngrx  patiet.  ft.  Si;- 
lo-maillUr?  ligamuit,  a  pruceaa  of  (b«  d«p 
Mrrioal  (ucia. 


Fio.  122. 


a  ullcDlating  lurTacct.  I.  OI«noid 
2.  Emincntia  aTticularU.     8.  Intfr- 

ilar  fibro -cartilage,     t.  Enperior  tjnst. 

tvi'wy.  b.  Inrerior  afnorial  eviMj, 
iDterarticalar  Bbro-eirtilage,  nmoved 
the  Joint,  in  order  to  ahow  It*  otal 
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surface,  in  the  antero-poBterior  direction ;  and  the  moTement  from  tide  to  tide,  in 
the  lateral  direction. 

6.  Articulation  of  ihe  Ribt  wilh  the  Verlebrm.  —  The  ligaments  of  these 
srticalationB  are  remarkable  for  their  stren^b,  being  in  fact  so  strong  as  to  render 
dblocation  impossible ;  the  neck  of  the  rib  most  break  before  diaplaoement  conid 
ooonr;  they  are  divisible  into  two  gronps:  —  1.  Those  connecting  the  head  of 
the  rib  with  the  bodies  of  the  vertebrae  ;  and,  2.  Those  oonneoting  the  iteck  and 
Ittbercle  of  the  rib  with  the  traittverte  proceuei. 

1st  Group.  2d  Group. 

Anterior  oosto  vertebral  or  stellate,  Anterior  oosto-transverse, 

Capsular,  Middle  oosto-traoBTerse, 

Interarticular  ligament,  Posterior  costo-traDSverse. 

Two  synovial  membranes. 

The  anterior cotto-vertebral  ortUUate  ligament(\\g.  oapitnll  coataram, fig. Ill) 
consists  of  three  short  bands  of  ligamentous  fibres  which  radiate  ^m  the  ante- 
rior part  of  the  head  of  the  rib.  The  mperior  band  passes  upwards  to  be 
attached  to  the  vertebra  above ;  the  middle  faieiculut  is  attached  to  the  interver- 
tebral substance ;  the  inferior,  to  the  vertebra  below. 

In  the_/!rij,  elcveath,  and  luxl/ih  rib,  the  three  fasciculi  ore  attached  to  the 
body  of  the  corresponding  vertebra. 

The  captular  ligament  is  a  thin  layer  of  ligamentous  fibros  surrounding  the 
joint  in  the  interval  \t!i  by  the  anterior  ligament ;  it  is  thiokest  above  and  below 
the  articulation,  and  protects  the  synovial  membranea. 

The  interarticular  ligament  is  a  thin  band  which  pasites  between  the  sharp 
crest  on  the  head  of  the  rib  and  tbe  intervertebral  substance.  It  dirides  the 
joint  into  two  cavities,  each  being  furnished  with  a  separata  tynovial  membrane 


verMbnl  or  tUllatc  llgioitDt.  3.  Anterior 
raatO'tnniTiTM  ligimcuL  The  twltion  of 
(h«  (VD  tjuoTlil  msmbraiiti  of  lh«  b<*il  of 
tharib  4r>  indlcotad,  and  tbtuiicalu  fmcet 


ligSDiBDt.  2,:,3.  IdgiD<iitaiubflBfB,eoo- 
nacllng  the  Uminn.  I.  AntwiDr  aottn- 
traniierie  ligameDt.  4.  Poiterior  OMIo- 
tnniTerae  ligameatt. 


The/ri(,  eleventh,  end  twelfth  rib  have  no  interertlcolar  ligament,  and  oonse- 
quently  but  one  synovial  membrane. 
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The  anfrrior  co9to-iran9ver$e  ligament  (lig.  traDsversarium  internum)  is  a 
broad  hand  composed  of  two  fasciculi,  which  ascend  from  the  crest-like  ridge  po 
the  neck  of  the  rib,  to  the  transverse  process  immediately  above.  This  ligament 
•eparates  the  anterior  from  the  dorsal  branch  of  the  intercostal  nerve. 

The  middle  eosto-transvene  ligament  (lig.  cervicis  externum)  is  a  strong 
Interosseons  ligament  passing  directly  between  the  posterior  surface  of  the  neck 
of  the  rib,  and  the  transverse  process  against  which  it  rests.  It  is  absent  in  the 
first  and  two  inferior  ribs. 

The    potterior    costo-trant*  [Fio.  125. 

vene     ligament    (lig.    trans-  j 

venarium     externum)    is    a  ~ 

aoall  but  strong  fasciculus, 
psflring  obliquely  from  the  tu- 
bercle of  the  rib  to  the  apex 
of  the  transverse  process.  The 
articoli^on  between  the  tuber- 
cle of  the  rib  and  the  trans- 
vetBe  process  is  provided  with  ^"^°"  °'  °"-=^^'  '^^  ""  "'*"^'  ^"^  ^"  "^"- 
a  small  synovial  membrane.         ^"-^^  '"°""^,  "\^  "7;^''  ;^"«»"^'  ^'">  !>JJ^^^  <>' 

fp.         ■'.  .  A  BIB,  iif  nnv,  to  show  the  interosseous  or  middle  costo- 

There  is  no  antenor  COStO-  transverse   ligamenL     1.  TrADSverse   process.     2.  Neck 

traosrerac  ligament  to  the  first  ^f  the  rib. -The  middle  costo-transyerse  ligament  is 

or  last  rib  ;  and  only  rudimen-  ,een  between  them.    3.  The  synovial  membrane  between 

taiy  posterior  COStO-transverse  the  tubercle  of  the  rib  and   the  articular  facet  of  the 

ligaments  to  the  eleventh  and     transverse  process.] 

twelfth  rib.    Several  accessory 

bands  (ligamenta  acceuoria)  are  found  passing  between  the  transverse  processes 

and  the  ribs ;  a  broad  band  of  this  kind  connects  the  last  rib  with  the  transverse 

process  of  the  first  or  second  lumbar  vertebra. 

Actions.  —  The  movements  permitted  by  the  articulations  of  the  ribs  are 
upwards^  dowfiwardSf  and  slightly  forwardt  and  backwards ;  the  movement 
increasing  in  extent  from  the  head  to  the  extremity  of  the  rib.  The  forward 
and  backward  movement  is  trifling  in  the  seven  superior,  but  greater  in  the  infe- 
rior ribs;  the  eleventh  and  twelfth  are  very  movable. 

7.  Articulation  of  the  Ribi  with  the  Sternum,  and  with  each  other,  —  The 
ligaments  of  the  oosto-stemal  articulations  are  — 

Anterior  costo-stemal,  Superior  costo-stemal, 

Posterior  costo-sternal.  Inferior  costo-stemal, 

Synovial  membranes. 

The  anterior  cotto^emal  ligament  (lig.  costo-stemale  radiatum)  is  a  thin 
bftnd  of  ligamentous  fibres,  passing  in  a  radiated  direction  from  the  extremity  of 
the  costal  cartilage  to  the  anterior  surface  of  the  sternum,  and  intermingling  its 
fibres  with  those  of  the  ligament  of  the  opposite  side,  and  with  the  tendinous 
fibres  of  origin  of  the  pectoralis  major  muscle. 

The  posterior  cotto^temal  ligament,  much  smaller  than  the  anterior,  consists 
of  a  thin  fasciculus  of  fibres,  situated  on  the  posterior  surface  of  the  articulation. 

The  superior  and  inferior  costo^ernal  ligaments  are  narrow  fasciculi  corre- 
sponding with  the  breadth  of  the  cartilage,  and  connecting  its  superior  and  infe* 
rior  border  with  the  side  of-the  sternum. 

The  synovial  membrane  is  absent  in  the  articulation  of  the  first  rib,  its  car- 
tilage being  usually  adherent  to  the  sternum ;  that  of  the  second  rib  has  an  inter- 
articolar  ligament,  with  two  synovial  membranes ;  the  synovial  membranes  of 
the  other  costal  cartilages  are  single. 

The  sixth  and  seventh  ribs  have  several  fasciculi  of  strong  ligamentous  fibres, 
passing  from  the  extremity  of  their  cartilages  to  the  anterior  surface  of  the  ensi- 
10 


LIQAMKNTS    OP    TB£    KIB8. 
[Fin.  126,  [Fio.  127. 


IHTUBiaH  TitT.  1  to  10.  Tba  Ian  anpariai 
Tiba.  11.  Clnvlclf.  II.  MiDDbTium  iternL 
IS.  Sod;  at  (lemam.  14.  Eoaifbrm  <ai 
tiltge.     16,  16.  Antfrior  coato-atumil  liga- 

meciL  IT.  Iqfericircaito.atsrn*]  ligamant 
Fig.  IS  ntU  upon  the  mlddlg  of  tha  anta- 
tlor  iternal  ligamact.  IS,  18.  Apananrotie 
lamins  of  tba  eitenial  intaraDBUl  maiolci. 
ig.  Coito-olaTicDlir  or  rbombold  llgtmeat. 

10.  Anterior    ■Umo.claTieolar     ligamaot. 

11,  21.  LigameDli  nnlliog  the  cu-tilaEea  ol 
(ba  falaa  ribi.] 


o  10.  : 


nor  ribi.  11.  Claiicla.  II.  ManabriDDI 
■taroi.  13.  Bod;  of  ttcmum.  U.  Enil- 
form    cartiluga.      15, 15.  Poitarior    cotUt- 

atcrnal  ligamtot.  IT.  Inferior  ooBto^t«^- 
Dil  llgunant.  Fig.  13  reita  Bpon  tha 
middla  of  tba  poaterior  iternal  ligkoianL, 
la,  IS.  Aponearotio  Umina  of  tba  aita- 
rior  intercoaUt  muiclai.  tfi.  Coato-claTl- 
cnliir  or  rhomboid  ligamenL  10.  Poilarlor 
itemo-olsTieiilir  ligunanU] 


form  cartilage,  wbich  latUr  they  tre  inteoded  to  eupport.     They  are  named  the 
ratlo-xyplioid  ligament*. 


■pong7  shamcUr  n 


tion;  *Dd  th<  artiCDUtiona  oi 
lagei,  with  eaofa  other,  with 
villi  tba  ribs.  I  to  ID.  Tha 
1  to  4  (boH 


anpaH 


cartilagM  afld  the  ribi.  II.  Clarlola. 
II.  HannbriDm  atcrnL  13.  Bod;  of  alamam. 
14,  Enaiform  eartllage.  15.  SapcrioT  •jDorial 
membrana  of  atamo-olaiicalar  Joint.  lA.  Intar- 
artianlir  oartilaga  of  lama.  IT.  Inrarlor  tj- 
DOTikl  membraDO  of  aame.  IS,  IS.  AponcDrobo 
laminB  of  ailamal  lat«rcoHa1  mnaslai.  19.  Co«- 
lo-claTiauUr  or  rbonboid  Ugamant.  10  to  11. 
ArtioDladona  of  coital  aarti1agei*l(h  aaeh  oUiar, 
ahowing  the  (jnorial  mambnnaa.  II.  A  aacond 
ailiwUlion  wbUb  aametimaa  ocrari  between  the 
(ixtb  and  MTentb  eartiligei,  S3.  Llgameotoai 
llbrea  eonDoctlng  the  titnmitiat  of  the  ninth  and 
Motb  oarlilagei.] 
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The  Bixthy  teventky  and  eighth,  and  sometimes  the  Ji/th  and  the  ninth  costal 
cartilages,  have  articulatioDs  with  each  other,  and  a  synovial  membrane  at  each 
articulation.  They  are  connected  by  ligamentous  fibres,  (ligamenta  corruscantia'), 
which  pass  from  one  cartilage  to  the  ether,  external  and  interned  ligaments. 

The  ninth  and  tenth  are  connected  at  their  extremity  by  ligamentous  fibres,  but 
have  DO  synovial  membrane. 

Actions.  —  The  movements  of  the  costo-stemal  articulations  are  very  trifling, 
being  limited  to  a  slight  degree  of  sliding  motion.  The  first  rib  is  the  least,  the 
second  the  most  movable. 

[The  costal  cartilages  are  immovably  united  by  their  outer  extremities  to  the 
anterior  extremities  of  the  ribs,  which  are  excavated  to  receive  them.  The  only 
bond  of  union  between  them,  is  periosteum.] 

8.  Articulation  of  the  Sternum,  —  The  pieces  of  the  sternum  are  connected 
by  means  of  a  thin  plate  of  interosseous  cartilage  placed  between  each,  and  by  an 
anterior  and  posterior  ligament  (membrana  ossium  stemi).  The  fibres  of  the 
anterior  sternal  ligament  are  longitudinal  in  direction,  but  so  blended  with  the 
anterior  costo-stemal  ligaments  and  tendinous  fibres  of  origin  of  the  pectoral  mus- 
cleSy  as  scarcely  to  be  distinguished  as  a  distinct  ligament.  The  posterior  sternal 
ligament  is  a  broad  smooth  plane  of  longitudinal  fibres,  placed  on  the  posterior 
Borfaoe  of  the  bone,  and  extending  from  the  manubrium  to  the  ensiform  cartilage. 
These  ligaments  contribute  very  materially  to  the  strength  of  the  sternum  and 
elasticity  of  the  front  of  the  chest ;  their  continuation  downwards  on  the  ensi- 
fonn  cartilage  constitutes  the  stemo^xyphoid  ligameiits. 

9.  Articulation  of  the  Vertebrai  Column  with  the  Pelvis,  —  The  last  lumbar 
vertebra  is  connected  with  the  sacrum  by  the  same  ligaments  as  those  with  which 
the  various  vertebrse  are  connected  to  each  other;  viz.,  anterior  and  posterior 
common  ligament,  intervertebral  substance,  ligamenta  subflava,  capsular  ligaments, 
ioterspinous  and  supraspinous  ligament. 

There  are,  however,  tux>  proper  ligaments  connecting  the  vertebral  column  with 
tbe  pelvis;  these  are,  the 

Lumbo-sacral,  Lumbo-iliac. 

The  lumho-^tacral  or  sacro-vertebral  ligament  is  a  thick  triangular  fasciculus  of 
ligamentous  fibres,  connected  above  with  the  transverse  process  of  the  last  lumbar 
▼ertebray  and  below  with  the  posterior  part  of  the  upper  border  of  the  sacrum. 

The  lumbo-iliac  or  iliolumbar  ligament  passes  from  the  apex  of  the  transverse 
process  of  the  last  lumbar  vertebra  to  that  part  of  the  crest  of  the  ilium  which 
surmoonts  the  sacro-iiiac  articulation.     It  is  triangular  in  form. 

10.  Articulations  of  the  Pelvis, — The  ligaments  of  the  articulations  of  the 
pelvis  are  divisible  into  four  groups:  —  1,  those  connecting  the  sacrum  and 
ilium  ;  2,  those  passing  between  the  sacrum  and  ischium  ;  '6,  between  the  sacrum 
and  coccyx;  and,  4,  between  the  two  pubic  bones. 

1st,  Between  the  sacrum  and  ilium, 
Sacro-iliac  anterior, 
Sacro^iliao  posterior. 

2cl,  Between  the  sacrum  and  ischium, 
Sacro-ischiatic  anterior  (short), 
Sacro-ischiatic  posterior  (long), 

8d,  Between  the  sacrum  and  coccyx. 
Sacro-coocygean  anterior, 
Sacro-coccygean  posterior. 
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4th,  Between  the  oaa  pubis. 

Anterior  pabic,  Superior  pubic, 

Posterior  pubio,  Sub-pobic, 

InteroBseouB  fibro-cartilage. 

1.  Between  the  Sacrum  and  Ilium.  —  The  anterior  tacro-iliac  ligament  con- 
>utB  of  DumerouB  short  ligamentouH  baods  and  fibres,  whiob  pus  from  bone  to 
bone  on  the  anterior  surface  of  the  joint. 

Tho  posterior  tacro-iliac  or  interosieout  ligament  (ileo-sacrale  breve)  is  com- 
posed of  numerous  strong  fascicnli  of  ligamentous  fibres,  which  pass  boriioatally 
between  the  rough  surfaces  of  the  potterior  hof/of  the  sacro-iliao  articulation, 
and  constitute  the  principal  bond  of  conoeiion  between  the  sacrum  and  ilium. 
One  fasciculus  of  this  ligament,  longer  and  larger  than  the  rest,  is  distinguished, 
from  its  direction,  by  the  name  of  oblique  tacro-iliae  ligament  (ileo-sacrale 
longum).  It  is  attached,  bj  one  extremity,  to  the  posterior  superior  spine  of  the 
ilinm ;  aod,  by  the  other,  to  the  third  transverse  tubercle  on  the  posterior  sur- 
face of  the  sacmm. 

The  surfaces  of  the  two  bones  forming  tho  sacro-iliao  articulation  are  partly 
covered  with  cartilage,  and  partly  rough  and  connected  by  the  interosseous  liga- 
ment. The  anterior  or  auricular  "half  is 
coated  with  cartilage,  which  is  thicker  on 
the  sacrum  than  on  the  ilium.  The  surface 
of  the  cartilage  is  uneven,  and  provided  with 
a  delicate  synovial  membrane,  not  demon- 
strable in  the  adult,  but  apparent  in  the 
youDg  subject  and  in  the  female  during 
pregnancy. 

2.  Between  the  Sacrvm  and  Itehium.— 
The  anterior  or  letter  lacro-ttchiatir  ligament 
(sacro-iachiadicum  minus)  is  tbin,  and  trian- 
gular in  form ;  it  is  attached  by  its  apex  to 
the  spine  of  the  ischium;  and  by  its  broad 
extremity  to  the  side  of  the  sacrum  and 
coccyx,  interlacing  its  fibres  with  the  greater 
sacro-ischiatio  ligament. 

The  anterior  sacro-ischiatio  ligament  is  tn 
relation,  in  front,  with  the  coooygeuB  nins> 
cle;  behiod,  with  the  posterior  ligament, 
with  which  its  fibres  are  intermingled.  By 
its  upper  border  it  forms  part  of  the  lover 
boundary  of  the  great  sacro-ischiatio  foramen, 
and  by  the  lower,  part  of  the  lesser  sacro- 
ischiatic  foramen. 

The  potterior  or  greater  lacro-itehiafie 
Ui/ament  (sacro-ischiadicum  majus),  larger, 
thicker,  and  posterior  to  the  preceding,  is 
narrower  in  the  middle  than  at  each  extre- 
mity. It  is  attached,  by  the  smaller  end,  to 
the  inner  margin  of  the  tuberosity  and  ramus 
of  the  ischium ;  where  it  forms  m  fhloiform 
process,  which  protects  the  internal  pudic  artery,  and  is  con^nnons  with  the 
ubturator  fascia.  By  its  larger  extremity  it  is  inserted  into  the  side  of  the 
coccyx,  sacrum,  and  posterior  inferior  spine  of  tho  ilium. 

The  posterior  sacro-ischiatio  ligament  is  t'n  relation,  in  front,  with  the  anterior 
ligament^  behind,  with  the  gluteus  maxinios,  to  some  fibres  of  which  it  fpve« 
origin.     By  ita  superior  border  it  forms  part  of  the  boundary  of  the  Ictaer  uehi- 


•■Dro-llifto  ligament,     i.  Obtun 
bnns.     e.  PuDpitn'lUgftmenu     7.  Qim. 
bsrnat'i  ligmneni.    8.  Captulfir  11 
of  tbe  bip-Joiul.     8.  llio-femoni 
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atie  foramen, Bod  b;  its  lowor  border,  part  of  the  boundary  of  tbe  perineum.  It 
is  pierced  by  tbe  coccygeal  branch  of  the  isehiatio  artery.  Tbe  two  ligaments 
coDvert  the  saoro-iscbiHtic  notches  into  foramina. 

3.  Srtuxen  the  Saerutn  and  CoceifX. — Tbe  anterior  laero-^XKC^yean  ligament 
is  a  thin  faecioulus  passing  from  tbe  anterior  surface  of  tbe  sacrum  to  ibe  front 
of  the  coccyx. 

Tbe  poUerior  tacro-coceyijean  lii/aTneiU  is  a  thick  ligamentous  layer,  vhicli 
GOmplelAS  tbe  loner  part  of  tbe  sacral  canal,  and  connects  tbe  sacrum  with  the 
coccyx  posteriorly,  extending  as  far  as  the  apex  of  the  latter  bone. 

Fio.  180. 


IiiaJMIXTt  or   TBI!    FILTIB   AND    aiF^DIST ;    MTERJII.  y[EW.       1.    ObliqO*   Htrn-ililO  ligk- 

■nl.  Tb«  D(fa«r  fuciculi  of  the  poitcrior  lacrp-illao  ligament  art  nut  mn  in  lliia  ticw  of 
tha  pdvii.  I.  PoaUrior  ■■eru-uebiiitia  ligsmciit.  .1.  Anterior  »cro-i9rbiiitio  ligamcnL 
4.  Qrcmt  luro-Uebiatie  forameo.  &.  Ltaier  lan-o-ircfaialii:  roranien.  S.  Coljloid  ligamsnt 
of  tfaa  Bcetabalnm.  T.  LigamcntDiii  terci.  8.  Cul  edge  of  the  rapinlar  lietnient,  abowing 
It*  extent  poateriorlj,  ai  compareil  with  ila  anterior  attachment.  >.  Oblnralur  membrane 
only  parti  J  aeeB. 

Between  tbe  tvo  bones  is  a 
not  anfreqoentlj  a  synovial  i 
degree  of  moTement  backwards  during  parturition. 

1^  ligaments  connecting  the  different  pieces  of  the  coccyx  consist  of  a  few 
Mattered  anterior  and  potlerior  fibres,  and  a  thin  disk  of  interosscons  cartilage ; 
the  latter  exists  only  in  the  young  subject,  as  in  tbe  adult  the  pieces  become 
OMiSed. 

4.  BetKtenthe  Oua  Pubit.  —  Tiie  anterior  puhie  ligament  is  composed  of 
ligamentous  fibres,  which  pass  obliquely  across  the  union  of  tbe  two  bones  from 
■ide  to  aide,  and  form  an  interlacement  in  front  of  the  symphysis. 

The  potteriM'  pubie  ligament  oousists  of  a  few  irregular  baods  of  fibres  nniting 
the  pabio  bones  posteriorly. 

The  tuperior  pubic  ligament  is  i  thick  band  of  fibres  connecting  tbe  angles  of 
th«  oasa  pnbis  superioriy,  and  filling  the  ine([ualities  of  tbe  surface  of  the  bones. 

Tbe  lub-pubif  ligament  is  a  thick  arch  of  fibres  connectiDg  the  two  bones  infe- 
rioriy,  and  forming  tbe  upper  boundary  of  tbe  pubic  arch. 

The  interoueovt  Jibro^artilage  unites  tbe  two  surfaces  of  the  pubic  bones,  in 
the  Mme  manner  as  the  intervertebral  subatanoe  connects  tbe  bodies  i>f  tbe  ver- 
tctne.  It  resembles  the  intervertebral  substance  also  in  being  composed  of 
oUique  fibres  dupoeed  in  concentric  layers,  whicb  are  more  dense  towards  the 
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Hurfuce  than  near  the  oentre.  It  ia  thick  in  front,  and  thin  behioil ;  and  a  jo- 
vial membraae  is  eometimea  found  in  the  posterior  half  of  the  articulatioD. 

This  articul&tioD  becomes  movable  toimrdB  the  latter  tenn  of  pregnancy,  and 
admits  of  a  slight  degree  of  separation  of  its  snrfacfts, 

The  ahlurab/r  ligament  (membrana  ohturatoria)  lit  not  a  ligament  of  articula^i 
tioD,  but  gimplj  a  ligamenious  raoutbrane  atrotcbed  acro^w  the  obturator  foramen.  I 
It  gives  attachment  by  its  anrfaces  to  the  two  obturator  muscles,  and  leaves  al 
apace  in  the  upper  part  of  the  foramen  for  the  passage  of  the  obturator  vessels 
and  nerve. 

The  Dumerons  vacuities  in  the  nails  of  tbe  pelvis,  and  their  closure  b;  liga- 
mentous structures,  as  in  the  case  of  the  sacro-ischiatio  fissures  and  obturator 
foramina,  serve  to  diminish  the  pressure  □□  the  sof^  parts  during  the  passage  of 
the  head  of  the  foetus  through  the  pelvis  in  paKurition. 
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The  lAgamenlt  ofihe  upper  extremilg  may  be  arranged  i 
articulaUone  of  the  different  bones:  tbey  are, 


the  order  of  the 


1.  Stemo-olavicular  articulation. 

2.  Soaputo-clavicular  articulation. 

3.  Ligaments  of  the  scapula. 

4.  Shoulder  joint. 
6.  Elhoff  joint. 


6.  Badio-ulnar  articulation. 

7.  Wrist  joint. 

8.  Articulation  between  the  carpal  bones. 

9.  Carpo-metacarpal  articulation. 

10.  Metacarpo-pbalangeal  articulation. 

11.  Articulation  of  the  phalanges. 

1.  Sumo-elavicuUtr  Arliculalian.  —  The  sterno-clavicular  is  an   arthrodial 
artioulatiou;  its  ligaments  are, 

Anterior  sterno-claTionlar,  Inter-clavicnlar, 

Posterior  slemo-clavioular,  Costo-cUvjcular  {rhomboid). 

Interarticniar  fibro-eartilage, 
Two  synovial  membraoes. 
Tbe  ixnUriorttemo-claviinUar  ligament  is  a  broad  ligamentous  layer,  extending 
obliquely  downwards  aud  inwards,  and 
^**'-  '^^-  cavering  the  anterior  aspect  of  tbe 

articulation.  This  ligament  is  tn  re- 
lation by  its  aolerior  surface  with  the 
iotegumeDt  and  slemal  origin  of  the 
stern o-mastoid  muscle;  snd  behind 
with  the  interarticolar  fibro-cartilage 
and  synovial  membranes. 

Tbo^ifertor  ttemo-clavicular  liga- 
meat  is  a  broad  band  covering  the 

rterior  surfuce  of  the  articula^on. 
is  in  relation  by  its  anterior  sur- 
face with  the  iuterorticular  fibro-oar- 
tilage  and  synovial  membranes ;  and 
behind,  with  tbe  sterno-hyoid  nnd 
sterno-thyroid  muscle. 

The  anterior  and  posterior  ligament 
are  continuous  at  the  upper  and  lower 
part  of  tbe  articulation,  so  as  to  form 
a  capsule  around  the  joint. 

^''*'  '"f^'tlavimlar  ligament  ia  a 
^^^  j.j^^  ^^^^  which  crosses  from  the 
extremity  of  one  clavicle  to  that  of  the  other,  and  is  closely  adherent  to  the 


iTieul«r  ligimcnL  S.  iDter-clavienlar 
3.  Cotto-claiignlaror  rfaomboid  lign- 
■.ta  on  bnlb  aidti.  4.  Interirticalar 
ilngc,  broDght  Into  Tiav  bf  tfa«  remn»l 
:erior  ■nd  posterior  ligamcnti.  G.  Ad- 
ilo-itBrnil   ligamenti  of  tb«  Snt  and 
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a>)per  border  of  the  itertiuDi.  It  is  soparvted  by  oellular  tbsue  from  the  eteroo- 
tbyroid  nmsclct. 

The  cotio-clamcvlar  ligament  (rhomboidei)  is  ft  thick  faacicnlua  of  Gbres,  con- 
necting the  itemftl  extremity  of  the  clavicle  with  the  Cftrtiln<;e  of  the  first  rib.  It 
is  pla<^  obliquely  between  the  rib  anA  oader  earface  of  the  clavicle ;  and  is  tn 
relation,  in  front  with  tbe  tendoo  of  origin  of  the  subcl&vius  muscle,  and  behind 
with  the  subclavian  vein.  [There  is,  nearly  always,  a  synovial  membrane 
between  the  clavicle  and  first  costal  cartilage,  constituting  an  artbrodia]. 

The  raptnre  of  the  rhomboid  ligament  in  dislocation  of  the  eternal  end  of  the 
clavicle  givea  rise  to  the  peculiar  deformity  of  that  aocidcnt. 

Tbe  inUrarticuiar  fibro-eartUage  is  nearly  oireular  in  form,  and  thicker  at  the 
edges  than  in  the  centre.  It  b  attached  above,  to  the  clavicle ;  below,  to  the 
cartilage  of  tbe  firdt  rib;  and  throughout  tbe  rest  of  its  circumference  to  tbe 
anterior  and  posterior  ste  mo -clavicular  lignmeot.  It  divides  the  joint  into  two 
cavities,  which  are  lined  by  separate  tj/noeial  membrane*;  is  sometimes  pierced 
throngh  ita  centre,  and  not  unfrequently  deficient,  to  a  greater  or  less  extent,  at 
its  lower  part 

Acliont.  — Tbe  movements  of  tbe  stemo-clavicukr  articulation  are,  a  gliding 
mocetnent  of  the  fibro-cartilsge  with  the  clavicle,  on  the  articular  surface  of  tbe 
atemum,  in  tbe  directions,  forwards,  backwards,  upwards,  and  downwards;  and 
cireumJuelion.    This  articulation  is  the  centre  of  the  movements  of  the  shoulder, 

2.  Scaptdo-davieular  Articvlatio^,  —  The  ligaments  of  tbe  scapular  cud  of 
the  clavicle  are, 

Superior  acromio-clavicular,  _      .gj 

Inferior  acromionslavicular, 
CoTao(Nclavicnlar((ra;7e2oicfandc0noN^, 

Interarlicular  fibro-cartilage, 

Two  synovial  membranes. 

The  nperior  acromio-davtcalar  liga- 
matt  ia  a  moderately  thick  plane  of  fibres 
paaaing  between  the  extremity  of  the 
elaviole  and  the  acromion,  on  the  upper 
■OT&oe  of  tbe  joint. 

The  inferior  acromio-davicular  liga- 
M<ii(  is  a  thin  plane  situated  on  the  noder 
sar&oe.  These  two  ligaments  are  eon- 
tinaona  with  each  other  in  front  and  be- 
hind, and  form  a  capsule  around  the 
articulation. 

Tbe  coraeo-clavic^Uar  ligament  ((rape- 
toide*,  conoidtt)  is  a  thick  fasciculus  of 
liganientoug  fibres,  passing  obliquely  be- 
tween the  base  of  tbe  ooracoid  process  and     

mider  anrface  of  the  clavicle,  and  holding  1igiin«iiL 
tbe  end  of  the  clavicle  in  firm  connexion  t^l>  "P* 
with  the  scapula.  Seen  from  br/ore,  it  tnpeiuid. 
haa  a  quadrilateral  form  ;  hence  its  name  *•  "^""'^ 
trvpexoid;  examined   from  behind,  it  is     """"^  '^J 

triansolar,  the  base  being  upwards ;  hence      '' 

its  other  name,  fonoid.    [Sometimes  quite 

a  perfect  join^  furnished  with  a  synovial     p'^b"""- 

membrane,  ia  found  between  tbe  coracoid  process  and  the  clavicle]. 

The  interaTliadar  fibra-eariilage  Is  often  indistinct,  from  having  partial  ci 
Bexiona  with  the  fibriMartilaginons  surfaces  of  the  two  bones  between  which  it 
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placed ;  and  ia  not  unfrenneatly  absent.  Wb^D  partiaJ,  it  occupiet  tbe  upper 
part  of  tbe  articulatioa.  Tbe  tynoviu/  membranet  are  thin ;  and  when  the  Gbio- 
cartilage  is  iacnniplete,  there  is  but  oae. 

Actions.  —  The  acromio-clavicnlar  articulation  admits  of  two  moTemeDta, 
gliding  of  [lie  aurfaces  on  each  Qtbor,  and  rotation  of  the  scapula  on  the  eztre- 
mitj  of  the  clavicle. 

3.  The  pn^er  ligamenU  of  lAe  v^pula  un, 

Coraco-acroinial,  Transverse. 

The  coraeo-aeromial  ligament  (triaognlarc)  ta  a  broad  and  thick  triangular 
baud,  which  foTins  a  proteotiog  arch  over  the  shoulder  joint.  It  is  attached  hj 
its  apex  to  the  point  of  the  aoromion  process,  aud  by  its  base  to  tbe  ez(«rDBl 
border  of  the  coracoid  process  its  whole  length.  This  jigaoient  is  in  relation 
above  with  tbe  under  snrfaoe  of  the  deltoid  moscle ;  and  below  with  tbe  tendon 
of  the  supra-spinatusinuacle,aburaa  mucosa  being  uanally  interposed. 

The  iraniverie  or  caraeold  ligament  (supra^oapulare)  is  a  narrow  but  strong 
&scicaluB,  which  crosses  the  notch  in  the  upper  border  of  the  scapula,  from  the 
base  of  tbe  coracoid  process,  and  converts  it  into  a  foramen,  Tbe  supra-scapular 
nerve  passes  through  this  foramen,  the  artery  over  it 

i.  ShojiMer  Joint.  —  The  scapuio-humeral  articulation  is  an  eoBrlhrosis,  or 

ball-and-socket  joint ;  its  ligaments,  are, 

Capsular,  Coraco-humeral,  Glenoid. 

The  eaptular  ligament  incloses  the  articulating  head  of  the  scapula  and  head 

of  the  bumeruB,  and  is  attached  to  the  neck  of  each  bone.  It  is  thick  above, 
where  resistance  ia  most  required,  and  strength- 
ened by  the  tendons  of  the  supra-spinatas,  infra- 
spinatus, teres  niioor,  and  subscapular  is,  mns- 
ciea :  below  it  is  thin  and  loose.  The  capsule 
is  incomplete  at  the  point  of  contact  of  tbe 
tendons,  which  consequently  obtain  on  their 
inner  anrface  a  lining  of  synovial  membrane. 

Tbe  coraco-humeral  liynment  is  a  broad 
band  which  descends  obliquely  outwards  from 
the  border  of  the  coracoid  process  to  the  greater 
tuberosity  of  the  humerus,  and  servos  to 
strengthen  the  superior  and  anterior  part  of  the  - 
capsular  ligament. 

Tbe  glenoid  ligament  is  the  prismoid  band 
of  Gbro-cartilsge,  which  is  attached  around  tbe 
margin  of  the  glenoid  surfoce  for  the  purpose 
of  protecting  its  edge  and  deepening  its  cavity. 
It  divides  superiorly  into  two  slips  which  are 
coDtinuons  with  the  long  tendon  of  the  biceps  ; 
hence  the  ligament  ia  sometimes  described  ■■ 
being  formed  by  tbe  splitting  of  that  tendon. 
The  cavity  uf  the  articulation  is  traversed  by 
the  long  tendon  of  tbe  biceps  which  is  inclosed 
in  a  sheath  of  synovial  membrane  in  its  pissago 
through  the  joint. 

The  s^wvial  membrane  of  the  shoulder 
joint  is  extensive ;  it  communicates  anteriorly 

through  an  opening  (foramen  ovale)  in  the  capsular  ligament  with  a  large  bursal 

8110,  which  lines  the  under  surfuce  of  the  tendon  of  the  subscapularis  muscle. 

Superiorly  it  frequently  communicatee  through  another  opeuiog  in  tbe  capsular 


noid  caiit7  ■urraundtd  bj  (he  glc- 
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ligament  with  >  bnreal  sao  belonging  to  the  infra-spinatuB  moBole ;  and  it  more- 
over form?  a  sheath  around  tbat  portion  of  the  tendon  of  the  bicepa  which  is 
included  within  the  joint. 

Tbe  muscles  immediately  sarroanding  the  shoulder  joint  are,  the  sabscapnlaris, 
supra-spinatua,  infrn-spinatus,  teres  minor,  long  head  of  the  triceps,  and  deltoid ; 
the  long  tendon  of  the  biceps  is  within  tbe  capsular  ligament. 

Actioju. — The  shoulder  join  tig  capableofeTcr;  variety  of  motion,  viz.,  of  move- 
ment forwards  and  backwards,  of  abduction  and  adduction,  of  circumduction  and 
rotation. 

6.  Elbow  Joint.  — The  elbow  is  a  ginglymoid  artioolation;  aod  its  ligaments 
Jour  in  Dumber,  namely. 

Anterior,  Internal  lateral, 

Posterior,  Exleroal  lateral. 

Tbe  anterior  ligament  is  a  broad  and  thin  membranous  layer,  descending  ftom 
tbe  anterior  surface  of  the  bu- 
Fio.  lit  merus    immediately  above    the  f'"-  '85. 

joint,  to  tbe  coronoid  process  of 
the  ulna  and  orbicular  ligament. 
It  is  connected  on  each  side  with 
the  lateral  ligaments;  and  is 
composed  of  6brcs  which  pass  in 
three  different  directions,  verti- 
cal, transverse,  and  oblique,  the 
latter  being  extended  down- 
wards and  outwards  to  tbe  orbi- 
cular ligament,  into  which  they 
ere  inserted  inferiorly.  This 
ligament  is  covered  in  by  the 
bracbialia  antic  us  muscle. 

The  potlrriar  liyament  is  a 
broad  snd  loose  layer  passing  be- 
tween tbe  posterior  surface  of  the 
humerus  and  the  anterior  surface 
of  the  base  of  the  olecranon,  and 
connected  at  each  side  with  the 
late railiga meats.  Itiscoveredin 
by  tbe  tendon  of  the  triceps. 

The  internal  lateral  lii/ament 
(brachio-cnbitale)  is  a  thick  tri- 
angular layer,  attached  above,  by 
its  apex,  to  tbe  internal  condyle 
of  the  humerus;  end  below,  by 
its  expanded  bolder,  to  the  mar- 
pn  of  the  greater  sigmoid  cavity    "*"*■ 
of  the  ulna,  extendiug  from  the    ""»'<!  of  "" 
coronoid  process  tothe  olecranon.    I'g™"''  'VJ'* 
At  its  insertion  it  is  intermin- 
gled with  some  transverse  fibres ; 
cod  poateriorlj  is  in  relation  with  the  ulnar  nerve. 

Tbe  external  lateral  h'ffaTnenl  (brachio-rediale)  is  a 
strong  and  narrow  band,  which  descends  from  the  exter-' 
■al  coodyle  of  the  humerus,  to  be  inserted  into  the  orbio- 
■lar  ligament  and  the  ridge  on  the  ulna  with  which  the 
poKnior  part  of  the  latter  ligament  is  connected.  This  ligament  is  closely  u 
wilb  the  tendon  of  origin  of  tbe  supinator  brevis  muscle. 
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The  tjfKovial  membrane  is  extenBive,  aod  u  reflected  from  the  cartila^oous 
sur&ces  of  the  booea  upon  the  inner  sarface  of  the  ligaments.  It  surrouada  iofe- 
riorly  the  head  of  the  radius,  and  forms  ao  articuUtiog  sao  betweeo  it  and  the 
lesser  sigmoid  notch. 

The  muscles  immediately  sarronndiog,  and  id  coDtaot  with,  the  elbow  joint  are, 
in  front,  bracbialis  anticm;  ivner  side,  pronator  radii  teres,  flexor  sublimis  digi- 
toruin,  and  flexor  carpi  ulDuris ,  extemally,  extensor  carpi  radialis  brevior,  exten* 
■or  copimaoia  digitomm,  extensor  carpi  ulnaris,  anconeus,  and  supinator  brevis; 
lehind,  triceps. 

./Iclt'ont.  1— The  movements  of  the  elbow  joint  arojlexiou  &ad  exittition  ;  the 
extent  of  these  movements  being  limited,  in  front  by  the  coronoid  process,  and 
behind  bj  the  olecranon.  • 

6.  Radio-ulnar  Articulation The  radius  and  ulna  are  firmlj  held  together 

by  ligumente,  conneoted  with  both  extremities  of  the  bones,  and  with  the  shafl; 
they  are, 

Orbicular,  Ant«rior  inferior. 

Oblique,  Posterior  iaferior, 

InterosseODB,  loterarticnlsr  fibro-cartjlage. 

lale}  is  a  firm  band  several  lines  in 
ounds  the  head  of  the  radjtu,  and  is 
attached  by  each  end  to  an  extremity  of  the  lesser  ug- 
moid  cavity.  It  is  strongest  behind  where  it  receives 
the  external  lateral  ligament,  and  is  lined  on  its  iuDer 
surface  by  a  reflection  of  the  synovial  tnombrane  of  the 
elbow  joint. 

The  rupture  of  this  ligament  permits  the  dislooation  of 
the  head  of  the  radius. 

The  obliqtie  liffament  (called  also  lieiameotnm  teres,  in 
contradistinction  to  the  interosseous  ligament)  is  a  nar- 
row slip  of  ligamentous  fibres,  descending  obliqnely  from 
the  base  of  the  coronoid  process  of  the  ulna  to  the  inner 
side  of  the  radius,  a  little  below  its  tuberosity. 

The  inleroueovi  ligament  (membnoa  interossea)  is  a 
broad  and  thin  plane  of  aponeurotic  fibres  passing  ob- 
liquely downwanis  from  the  sharp  ridge  on  the  radius  to 
that  on  the  ulna.  It  is  deficient  superiorly,  broader  in 
the  middle  than  at  each  extremity,  and  perforated  M  iu 
lower  part  for  the  passage  of  the  anterior  interosseous 
artery.  The  posterior  interosseous  artery  passes  baok- 
wards  between  the  oblique  ligament  and  upper  border  of 
the  interosseous  ligament. 

The  interosseous  ligament  afi'ords  an  estenuve  snrfaoe 
far  the  attachment  of  muscles;  and  is  in  reiatioti  in 
front,  with  the  flexor  profundus  digitorum,  flexor  longua 
pollicis,  pronator  quadratus,  and  anterior  interosseous  artery  and  nerve;  behM, 
with  the  supinator  brevie,  extensor  ossis  metacarpi  pollioie,  extensor  primi 
intemodit  pollicis,  extensor  secundi  intemodii  pollicis,  extensor  indicia,  tod 
near  tbe  wrist  with  the  anterior  interosseous  artery  and  pwterior  InteioeaeoiiB 

The  anterior  inferiof  ligament  is  a  thin  band  of  fibres,  passing  transversely 
between  the  radios  and  ulna. 

Tbe  posterior  inferior  ligament,  also  thin  and  loose,  has  the  same  dispooition 
tn  the  posterior  aur&oe  of  the  artioulatiou. 

The  interartieular,  or  triangviar  fibro^artilage,  acts  tho  part  of  a  lijpment 
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b«twe«n  the  lower  extremity  of  the  radius  and  alna.     It  is  inserted  bj  iU  i^x 

ioto  a  depressioQ  oa  the  iooer  surface  [radial 

wpect]  of  the  stjloid  process  of  the  ulna,  and 

■ttaohed  by  its  t»se  to  the  edge  of  the  radius. 

This  fibro-cartilagc  is  lined  od  the  upper  sur- 

Cka  bj  ft  synovi&l  inembraue,  which  forms  k 

remarkably  loose  otpsule  between   the   radius 

and  ulna,  and  U  called  the  membrana  tacci- 

formi*.    By  its  lower  surface  it  euteTs  into  the 

artioolatioD  of  the  wrist  joint. 

Actiont.  —  The  movements  taking  place  be- 
tween the  radius  and  ulna  are,  rotation  of  the 
former  upon  the  latter  J  rotation  forwards  being 
termed />ntn(i(u»i,  and  rotation  backwards  ni^t- 
nalioji.  In  these  movements  the  head  of  the 
radina  turns  upon  its  axis,  within  the  orbicular 

Eament  and  lesser  sigmoid  notch  of  the  ulna ; 

bile  inferiorly,  the  radius  presents  a  concavity 
which  moves  on  the  round^  head  of  the  ulna. 
The  movements  of  the  radius  are  chiefly  limited 
by  the  anterior  and  poeterior  inferior  ligaments ; 
hence  these  are  not  unfreqnently  raptured  in 

great  mUSOaUr  efforla.  piec<    of    irhBlebone    (•)    h»    been 

puied  bstween  iba  appar  inrikce  and 

7.  Writt  Joint. — The  wrist  is  a  ginglymoid     tha  h«»d  ofihe  bIm,] 

articulation ;    the   articular  surfaces  entering 

into  its  forma^D  being  the  radios  and  triangular  Gbro-cartilage  above,  and  the 

rounded  surface  of  the  scaphoid,  semilunar,  and  cuneiform  bone,  below ;  its  liga- 

menU  »n/our  m  nnmber, — 

Anterior,  Internal  lateral, 

Posterior,  External  lateral. 


ligamec 
while  ii 
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LwiHEIT*  or  taa  jiiiTantOB  aspict  or  tbe  irm 
KUD.  I.  Lowerpart  ottbe  inleraiieoai  mimbnoa.  1.  Au- 
tn^tabrtor  ndio-oloor  llgamenC  3.  Anterior  licamcD 
atlka wriit Jolat.  <. Eilaraal latent ligmmeDt.  (.Interna 
laUml  Uftaanb  fl.  PalmuKgamaataoflhacnrpai.  T.  Pi 
wUana  bone,  wlUi  iu  ligamenU.  S.  Ligament*  conneclinj 
lb*  Moond  rocg*  at  eupol  booei  oitb  tba  metacarpal,  an 
th*  ■otaauTMl  with  «aeh  other.  9.  Capealor  ligament  d 
tba  coipo-Bitaeaipnl  trtiealalion  of  the  ihnnb.  10.  As 
tariar  Ugamant  of  tbe  mataearpo-phalangeal  articulatio 
id  lb*  tbnmb.  II.  One  of  the  lateral  ligamente  of  ibi 
■rtiemlatian.  1!.  Anterior  ligament  of  tba  metacarpc 
phoIoDgaal  orlienlaiion  of  Iba  index  finger ;  Ibii  ligamai 
hoa  boan  remored  in  tbe  other  Engeri.  13,  13.  Lateral 
'llgoiacnla  of  the  lame  arlienUtion ;  the  correiponding  lig*' 
nnM  an  laen  in  the  olher  ortlculalioni.  14.  Tram 
Ugonmit  eonneotlng  the  beodi  of  tbe  metacarpal  boi 
th*  fad*x  and  middle  finger;  the  eame  ligament  ia  teen 
bacween  the  other  fingen.  IS.  Anterior  and  one  lateral 
ligoaml  ot  the  phaJangeal  arlienlation  of  tbe  Ibamb. 
It,  IC  AntfTin  and  lateral  tigamenti  of  Ibe  phalangeal 
91  finger;  the  anterior  ligamenU 
r  fingen,  but  the  lateral  ligament* 
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The  anterior  Ui/ament  is  a  broad  and  membraDOus  layer  consisting  of  three 
fasciculi,  which  pass  between  the  lower  part  of  the  radius  and  the  scaphoid,  semi- 
lunar, and  cuneiform  bone. 

The  posterior  ligament,  also  thin  and  loose,  passes  between  the  posterior 
surface  of  the  radius,  and  the  posterior  surface  of  the  semilunar  and  cuneiform 
bone. 

The  internal  lateral  ligament  extends  from  the  styloid  process  of  the  ulna  to 
the  cuneiform  and  pisiform  bone. 

The  external  lateral  ligament  is  attached  by  one  extremity  to  the  styloid  pro- 
cess of  the  radius,  and  by  the  other  to  the  side  of  the  scaphoid  bone,  some  of  its 
fibres  being  prolonged  to  the  trapezium.  The  radial  artery  rests  on  this  ligament 
as  it  passes  backwards  to  the  first  metacarpal  space. 

•The  8J/novial  membrane  of  the  wrist  joint  lines  the  under  surface  of  the 
radius  and  interarticular  cartilage  above,  and  the  first  row  of  bones  of  the  carpus 
below. 

The  relations  of  the  wrist  joint  are  the  flexor  and  extensor  tendons,  by  which 
it  is  surrounded,  and  the  radial  and  ulnar  artery. 

Actions.  —  The  movements  of  the  wrist  joint  are,^a:M>n,  extension,  adduc- 
tion, abduction,  and  circumduction.  In  these  motions  the  articular  surfaces  glide 
upon  each  other. 

8.  Articulations  between  the  Carpal  Bones.  —  These  are  amphi-arthrodial 
joints,  with  the  exception  of  the  conjoined  head  of  the  os  magnum  and  unciforme, 
which  is  received  into  a  cup  formed  by  the  scaphoid,  semilunar,  and  cuneiform 
bone,  and  constitutes  an  enarthrosis.     The  ligaments  are, 

Dorsal,  Interosseous  fibro-cartilages. 

Palmar,  Annular. 

The  dorsal  ligaments  are  ligamentous  bands,  that  pass  transversely  and  longi- 
tudinally from  bone  to  bone  on  the  dorsal  surface  of  tbe  carpus. 

The  palmar  ligaments  are  fasciculi  of  the  same  kind,  but  stronger  than  the 
dorsal,  having  the  like  disposition  on  the  palmar  surface. 

The  interosseous  ligaments  are  fibro-cartilaginous  lamellae  situated  between  the 
adjoining  bones  in  each  range :  in  the  upper  range  they  close  the  upper  part  of 
tbe  space  between  the  scaphoid,  semilunar,  and  cuneiform  bones;  in. the  lower 
range  they  are  stronger  than  in  the  upper,  and  connect  the  os  magnum  on  the 
one  side  to  the  unciforme,  on  the  other  to  the  trapezoides,  leaving  intervalfl 
through  which  the  synovial  membrane  is  continued  to  the  bases  of  the  metacarpal 
bones. 

The  proper  annular  ligament  (lig.  carpi  volare  proprium)  is  a  firm  ligamen- 
tous band,  which  connects  the  bones  of  the  two  sides  of  the  carpus.  It  is  attached 
by  one  extremity  to  the  trapezium  and  scaphoid,  by  the  other  to  the  unciform 
process  of  the  unciforme  and  base  of  the  pisiform  bone,  and  forms  an  arch  over 
the  anterior  surface  of  the  carpus,  beneath  which  the  tendons  of  the  long  flexors 
and  the  median  nerve  pass  into  the  palm  of  the  hand. 

The  artictdation  of  the  pisiform  bone  with  the  cuneiform  is  provided  with  a 
separate  synovial  membrane,  protected  by  fasciculi  of  ligamentous  fibres,  whiah 
form  a  kind  of  capsule  around  the  joint ;  they  are  inserted  into  the  cuneiformOi 
unciforme,  and  base  of  the  metacarpal  bone  of  the  little  finger. 

Synovial  Membranes,  —  There  &TeJive  synovial  membranes  entering  into  the 
composition  of  the  articulations  of  the  carpus :  — 

Thejirst  is  situated  between  the  lower  end  of  the  ulna  and  the  interartioalar 
fibro-cartilage ;  it  is  called  sacciform,  from  forming  a  sacculus  between  the  ulna 
and  radius. 

The  second  is  situated  between  the  lower  surface  of  the  radius  and  interartioaW 
fibro-cartilage  above,  and  the  first  range  of  bones  of  the  oarpos  below. 
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The  third,  the  most  extensive  of  the  synovial  membranes  of  the  wrist,  is  situ- 
ated between  the  two  rows  of  carpal  bones,  and  passes  between  the  bones  of  the 
second  range,  to  invest  the  carpal  extremities  of  the  four  metacarpal  bones  of  the 
fingers. 

The  fourth  is  the  synovial  membrane  of  the  articulation  of  the  metacarpal 
bone  of  the  thumb  with  the  trapezium. 

The  f/th  is  situated  between  the  pisiform  and  (^unciform  bone. 

Fio.  189. 
Diagram  bbowiiio  tbr  disposition  or  thb  five  sr50« 

TIAL   MBMBRANBS    OP    THE    WRIST  JOINT.     [One   of    thCM 

(2)  onljy  belongs  to  the  wrist  joint  proper;  the  others 
Bre,  more  eorreetly,  in  relation  with  it.]  1.  Saceiform 
membrane.  2.  Second  synovial  membrane.  3, 3.  Third, 
or  large  sjnorial  membrane.  4.  Synorial  membrane 
between  the  pisiform  and  euneiform  bone.  5.  Synovial 
membrane  of  the  metacarpal  articulation  of  the  thnmb. 
6.  Lower  extremity  of  the  radins.  7.  Lower  extremity 
of  the  nlna.  8.  Interartieular  fibro-cartilage.  S.  Sca- 
phoid bone.  L,  Semilnnare.  C.  Ganeiforme;  interos- 
MOOB  ligaments  are  seen  passing  between  these  three 
boaet  and  separating  the  articulation  of  the  wrist 
(2)  from  that  of  the  carpal  bones  (3).  P.  Pisiforme. 
T,  Trapesiam.  T  2.  Trapesoid^^.  M,  Os  magnum. 
Ui  Unciforme ;  interosseous  ligaments  are  seen  connect- 
ing tbe  OS  magnam  with  the  trapexoidos  and  unci- 
forme. 9.  Base  of  the  metacarpal  bone  of  the  thumb. 
10,  10.  Bases  of  the  other  metacarpal  bones. 

Actions,  —  Very  little  movement  exists  between  the  bones  in  each  range,  but 
more  is  permitted  between  the  two  ranges.  The  motions  of  tbe  latter  are  those 
of  flexion  and  extension. 

9.  Carpo-metacarpal  Articulations,  —  The  second  row  of  bones  bf  the  carpus 
artiealates  with  the  metacarpal  bones  of  tbe  four  fingers  by  dorsal  Sind  palmar 
ligameots ;  and  the  metacarpal  bone  of  the  thumb  with  the  trapezium  by  a  cap- 
Mufar  ligament.  There  is  also  in  the  carpo-metacarpal  articulation  a  thin  intev' 
otteouM  band,  which  passes  from  the  ulnar  edge  of  tbe  os  magnum  to  the  bases  of 
tbe  third  and  fourth  metacarpal  bones  at  their  point  of  connexion. 

The  dorsal  ligaments  are  strong  fasciculi  which  pass  from  tbe  second  range  of 
eirpal  to  the  metacarpal  bones ;  with  the'  exception  of  the  little  finger  there  are 
two  fitfoiculi  to  each  bone,  namely,  to  the  index  finger,  one  each  from  the  trape- 
inim  and  trapesoides ;  to  the  middle  finger,  one  each  from  the  trapezoides  and  os 
magoum ;  to  the  ring  finger,  one  each  from  the  os  magnum  and  unciforme ;  and 
to  the  little  finger,  one  from  the  unciforme. 

Tbe  palmar  ligaments  are  thin  fasciculi  arranged  according  to  the  same  plan 
OB  the  palmar  surface. 

Tbe  synovial  membrane  is  a  continuation  'of  the  great  synovial  membrane  of 
tbe  two  rows  of  carpal  bones. 

Tbe  capsular  ligament  of  the  thumb  is  one  of  the  three  true  capsular  liga- 
Bente  of  the  sVeleton;  the  other  two  belong  to  the  shoulder  joint  and  hip  joint. 
The  articulation  has  a  proper  synovial  memlrane. 

The  metacarpal  hones  of  the  four  fingers  are  firmly  connected  at  their  bases  by 
aeeos  of  dorsal  and  palmar  ligaments,  which  extend  transversely  from  one  bone 
li  tbe  other,  and  by  interosseous  ligaments  which  pass  between  their  contiguous 
evAMei.  Their  lateral  articular  facets  are  lined  by  a  reflection  of  the  great  syno- 
fid  Membrane  of  the  two  rows  of  carpal  bones. 
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Actions. — The  movements  of  the  metacarpal  on  the  carpal  bones  are  Testrio|;ed 
to  a  slight  degree  of  sliding  motion,  with  the  exception  of  the  articulation  of  the 
metacarpal  bone  of  the  thumb  with  the  trapezium.  In  the  latter,  the  move- 
ments SiTe  flextortf  extension^  adductiorif  abduction,  and  circumduction, 

10.  Metacarpo-phalangeal  Articulation,  —  The  metacarpo-phalangeal  articu- 
lation is  a  ginglymoid  joint )  and  its  ligaments  four  in  number,  — 

Anterior,  Two  lateral,  Transverse. 

The  anterior  ligaments,  thick  and  fibro-cartilaginous,  form  part  of  the  articu- 
lating surface  of  the  joints.  They  are  grooved  externally  for  the  lodgment  of  the 
flexor  tendons,  and  by  their  internal  aspect  form  part  of  the  articular  surface  for 
the  head  of  the  metacarpal  bone.  At  each  side  they  are  continuous  with  the 
lateral  ligaments. 

The  lateral  ligaments  are  strong  narrow  fasciculi,  holding  the  bones  together 
at  each  side. 

The  transverse  ligam^ent  is  a  strong  ligamentous  band  passing  across  the  beads 
of  the  metacarpal  bones  of  the  four  fingers,  and  connected  with  the  anterior 
ligaments. 

The  expansion  of  the  extensor  tendon  over  the  back  of  the  fingers  takes  the 
place  and  performs  the  office  of  a  posterior  ligament. 

Actions.  —  This  articulation  admits  of  movement  in  four  different  directions, 
viz.,  fiexion,  extension,  adduction,  and  abduction;  it  is  also  capable  of  circum' 
duction. 

11.  Articulation  of  the  Phalanges. — These  articulations  are  ginglymoid  joints; 
and  furnished  with  three  ligaments, 

Anterior,  Two  lateral. 

The  anterior  ligament,  firm  and  fibro-cartilaginous,  forms  part  of  the  articular 
surface  for  the  head  of  the  phalanges ;  while  externally  it  is  grooved  for  the 
reception  of  ^he  flexor  tendons. 

The  lateral  ligaments  are  very  strong ;  and  the  principal  bond  of  connexion 
between  the  bones. 

The  extensor  tendon  takes  the  place  and  performs  the  office  of  a  posterior 
ligament. 

Actions.  —  The  movements  of  the  phalangeal  joints  are  flexion  and  extention^ 
these  movements  being  more  free  between  the  first  and  second,  than  between  the 
second  and  third. 

In  connexion  with  the  phalanges  it  will  be  proper  to  examine  certain  fibrous 
bands  termed  thecaB  or  vaginal  ligaments,  which  serve  to  retain  the  tendons  of 
the  flexor  muscles  against  the  flat  surface  of  the  bones.  These  fibrous  bands  are 
attached  at  each  side  to  the  lateral  margins  of  the  phalanges ;  they  are  thick  in 
the  interspaces  of  the  joints,  thin  where  the  tendons  lie  upon  the  joints,  and  are 
lined  on  their  inner  surface  by  synovial  membrane. 

LIGAMENTS    OP    THE    LOWER    EXTREMITY. 

The  ligaments  of  the  lower  extremity,  like  those  of  the  upper,  may  be  arranged 
iu  the  order  of  the  joints  to  which  they  belong;  these  are, 

1.  Hip  joint. 

2.  Knee  joint. 

3.  Articulation  between  the  tibia  and  fibula. 

4.  Ankle  joint. 


HIP    JOINT.  159 

5.  Articulation  of  the  tarsal  bones. 

6.  Tarso-raetatarsal  articulation. 

7.  Metatarso-phalangeal  articulation. 

8.  Articulation  of  the  phalanges. 

1.  Hip  Joint.  —  The  articulation  of  the  head  of  the  femur  with  the  acetabu- 
lum constitutes  an  enarthrosis,  or  ball-and-socket  joint.  The  articular  surfaces 
are,  the  cup-shaped  cavity  of  the  acetabulum  and  the  rounded  head  of  the  femur ; 
the  ligaments  nrejive  in  number,  viz., 

Capsular,  Cotyloid, 

Ilio-femoral,  Transverse. 

Teres, 

The  captular  ligament  (memhrana  capsuJarts,  iSg.  129,  ■)  is  a  strong  liga- 
mentous capsule,  embracing  the  acetabulum  superiorly,  the  neck  of  the  femur 
below,  and  connecting  the  two  bones  firmly  together.  It  is  much  thicker  on  the 
upper  part  of  the  joint,  where  more  resistance  is  required,  than  on  the  under 
part,  and  extends  further  along  the  neck  of  the  femur  on  the  anterior  and 
superior  than  on  the  posterior  and  inferior  side,  being  attached  to  the  intertro- 
chanteric line  in  front,  to  the  base  of  the  great  trochanter  above,  and  to  the  middle 
9f  the  neck  of  the  femur  behind. 

The  ilio-femaral  ligament  (fig.  129,  t)  is  an  accessory  and  radiating  bandj 
which  descends  obliquely  from  the  anterior  inferior  spinous  process  of  the  ilium 
to  the  anterior  intertrochanteric  line,  and  strengthens  the  anterior  portion  of  the 
sapsular  ligament. 

The  ligamentum  tere$,  [interarticular  ligament]  (fig.  130,?),  triangular  in 
shape,  is  attached  by  a  round  apex  to  the  depression  just  below  the  middle  of  the 
head  of  the  femur,  and  by  its  base,  which  separates  into  two  fasciculi,  into  the 
borders  of  the  notch  of  the  acetabulum.  It  is  formed  by  a  fasciculus  of  fibres  of 
variable  size,  surrounded  by  synovial  membrane ;  sometimes  the  synovial  mem- 
bnoe  is  present  without  the  fibres,  or  the  ligament  is  wholly  absent.  [Its  only 
use  seems  to  be  to  support  the  vessels  which  pass  to  and  from  the  head  of  the 
femur.] 

The  cotyloid  ligament  (fig.  ISO,  •)  is  a  prismoid  cord  of  fibro-cartilage,  attached 
around  the  margin  of  the  acetabulum,  and  ser^ving  to  deepen  that  cavity  and  pro- 
tect its  edges.  It  is  thicker  at  the  upper  and  posterior  border  of  the  acetabulum 
thmn  io  front,  is  inclined  inwards  towards  the  acetabulum,  and  consists  of  fibres 
which  arise  Arom  the  whole  circumference  of  the  brim,  and  interlace  with  each 
other  at  acute  angles. 

The  trantverse  ligament  is  a  strong  fasciculus  of  ligamentous  fibres,  continuous 
with  the  cotyloid  ligament,  and  stretching  across  the  notch  of  the  acetabulum.  It 
converts  the  notch  into  a  foramen,  through  which  the  articular  branches  of  the 
iotemal  circumflex  and  obturator  artery  enter  the  joint 

The  fossa  at  the  bottom  of  the  acetabulum  is  filled  with  a  mass  of  fat,  covered 
bj  synovial  membrane,  which  serves  as  an  elastic  cushion  for  the  head  of  the 
bone  during  its  movements.  This  was  described  by  Havers  as  the  synovial 
gknd. 

The  9ynovial  membrane  is  extensive ;  it  invests  the  head  of  the  femur,  and 
is  continued  around  the  ligamentum  teres  into  the  acetabulum,  whence  it  is 
reflected  on  the  inner  surface  of  the  capsular  ligament  back  to  the  head  of  the 
bone. 

The  muscles  immediately  surrounding  and  in  contact  with  the  hip  joint  a.«, 
M  fronts  psoas  and  iliacus,  separated  from  the  capsular  ligament  by  a  large  syno- 
vial bursa  \  above,  short  head  of  the  rectus  and  gluteus  minimus ;  behind,  pyri- 
fbrmis,  gemellus  superior,  obturator  intemus,  gemellus  inferior,  and  quadrat  us 
femoris;  and  at  the  inner  iide,  obturator  extern  us  and  pectineus. 
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Aetiont. — Tbe  movemeals  of  the  hip  joint  are  veiy  extensive;    they  are 
Jkxton,  exlfmion,  adduction,  abduclton,  cireumduction,  and  rotation. 

2.  Knee  Joint.  — The  knee  [formed  bj  tbe  condyles  of  tbe  femur,  tbe  elenoid 
eavities  of  tbe  tibia,  and  tbe  posterior  aurfuoe  of  the  patella]  is  a  ginglymoid 


artioulation  of  targe  eize,  and  provided  with 
tbirteen  in  number,  namely 


ligaments ;  the  latter  ate 


D  patellsB 


Anterior,  or  ligament* 
Posterior,  or  ligament 
Internal  lateral. 
Two  external  lateral. 
Anterior  or  external  crucial, 
Posterior  or  internal  crucial. 
Transverse, 
Two  coronary, 
Ligamentum  mucosum, 
Ligamenta  alaria  [two], 

Two  semilunar  Gbro-cartilages, 

Synovial  membrane. 


falte  liqamenU, 


The  first /m 
remaining  tbre 


Fio.  140. 


are  exterval  to  tbe  articulation;  the  nexifive  are  internal;  th« 
are  mere  folds  of  synovial  membrane,  and  have  do  title  to  the 
name  of  ligaments.     In  addition  to  the  ligaments,  there  are  two  fibro-cartilages, 
and  a.  synovial  membrane. 

Tbe  anterior  ligament,  or  ligamentum  palellie,  is  tbe  prolongation  of  the  ten- 
don of  the  extensor  mnscleR  of  [the  leg,  wnich  are  placed  upon]  the  thigh,  down- 
wards (o  the  tubercle  of  the  tibia.  It  is,  therefore,  no 
ligameot;  and,  as  the  patella  is  simply  a  sesamoid  bone 
developed  in  the  tendon  of  the  extensor  mnscles  for  the 
defence  of  the  front  of  the  knee  joint,  the  ligamentum 
patella:  has  no  title  to  consideraiioo,  either  as  a  liga- 
ment of  tbe  knee  joint  or  ns  a  ligament  of  the  patella. 
A  small  buna  mvcona  is  situated  between  the  liga- 
meotum  pat«llffi  near  its  insertion  and  the  front  of  the 
tibia ;  aad  another  of  larger  size  between  the  anterior 
surface  of  the  patella  and  fascia  lata.  It  is  the  latter 
which  is  enlarged  io  housemaid's  knee. 

The  ponterior  h'ifament,  ligamentum  poiticum  Win- 
tloviii,  is  a  broad  expansion  of  ligamentous  fibres, 
which  ocTers  the  whole  of  tbe  posterior  aspect  of  the 
joint.  It  is  divisible  into  two  lateral  portions,  wbicb 
invest  the  condyles  of  the  femnr,  and  a  oentnl  portion 
which  is  depressed,  and  formed  by  the  interlacement 
of  fasciculi  passing  io  different  directions.  The  strong- 
est of  these  fasciouli  is  derived  from  tbe  tendon  of  tbe 
semi-membranoaux,  and  passes  obliquely  upwards  and 
outwards  from  the  posterior  part  of  tbe  inner  tubeioeity 
of  the  tibia  to  tbe  external  condyle  of  tbe  femur. 
Other  accessory  fasciculi  are  given  off  by  the  tendon 
l^erei  °^  '''^  popliteuB  and  heads  of  tbe  gastroonemiiu.  Tbe 
middle  portion  of  the  ligament  supports  the  popliteal 
artery  and  vein,  and  is  perforated  by  several  openings 
for  the  passage  of  branches  of  tbe  azygoe  articular 
artery  and  the  nerves  of  the  joint. 

The  internal  lateral  ligament  is  a  broad  and  trape- 
igamentnns  fibres,  attached  above  to  the  tubercle  on  the  intomal 


brui«.      6.  Intcmi 

llganient.    0.  Long  external 

Aupflrior    tlbio.flbalAr 


Koid  layei 
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eoodjle  of  the  fcmnr,  and  beluw  to  the  inner  tubemsity  of  the  tibia.  It  is  crossed 
U  ita  lower  part  by  the  tendons  of  the  inner  haiDstring,  from  which  it  is  separated 
by  a  synovial  buna,  and  it  covers  in  the  anterior  slip  of  the  Bemi-membraDOSua 
tendon  and  the  inferior  internal  articular  artery. 

External  lateral  ligame)it».  —  The  Injtg  external  lateral  ligament  is  a  strong 
and  round  cord,  which  deiwenda  from  the  posterior  part  of  Uie  tobcrcle  on  the 
external  condyle  of  the  femur  to  the  onler  part  of 
the  bead  of  the  fibula.  Fio.  141. 

The  thort  external  lateral  ligament  is  an  irregular 
fasciculus  situated  behiud  the  preceding,  arising  from 
the  »ternal  condyle  near  the  ori^n  of  the  head  of 
the  gastrocnemius  muscle,  and  inserted  into  the  pos- 
terior part  of  the  head  of  the  fibula.  It  is  firmly 
connected  with  the  external  semilunar  fibro-carti la ge, 
■nd  appears  principally  intended  to  counect  that 
cartilage  with  the  fibula;  sometjmes  it  is  lost  supe- 
riorly in  the  capsular  ligament  without  reaching  the 

The  long  external  lateral  ligament  is  covered  in  by 
the  tendon  of  the  biceps,  and  has  passing  beneath  it 
the  tendon  of  origin  of  the  poplitens  muscle,  aud  the 
iuferior  external  articular  artery. 

The  true  ligaments  within  the  joint  are  the  crucial, 
tnnsverae,  and  coronary. 

The  anterior,  or  external  crucial  lignmrnl,  arises 
tnaa  the  depression  on  the  head  of  the  tibia  in  front 
of  the  spinons  process,  and  passes  upwards  and 
baekwarda  to  be  inserted  into  the  inner  surface  of 
the  outer  condyle  of  the  femur,  as  far  back  as  its 
posterior  border.     It  is  smaller  than  the  posterior. 

The  pottnior,  or  internal  crvcial  ligament,  arise! 
from  the  depression  on  the  head  of  the  tibia  behind 
th«  apinous  process,  and  passes  upwards  and  focwacds 
to  be  inserted  into  the Touter  sur&ce  of  the]  iitner 
condyle  of  the  femur.  This  ligament  is  less  oblique 
and  larger  than  tbe  anterior. 

The  Iraturene  ligament  is  a  small  slip  of  fibres  ^_^^^ 
which  extends  transversely  from  the  external  semi-  ligmieiit.  8.  Ttadon"  of"'ho 
huiar  fibro-cartilage,  near  its  anterior  extremity,  to  popiittm  mngclt  cut  through. 
the  anterior  convexity  of  the  internal  cartilage.  g.  Poitero-iaperfor  tibio-abulir 

The  coronary  ligament*  are  the  short  fibres  by     ligament. 
which  the  convex  borders  of  tbe  semilunar  cartilages 
nn  connected  to  the  head  of  the  tibia  and  ligaments  snrronnding  the  joint. 

The  Memilunar  fihro-cartilagei  are  two  falciform  plates  of  fibro-cartilage,  situ- 
ated on  the  head  of  the  tjbia  around  ita  margin,  and  serving  to  deepen  the  surface 
of  aiticulation  for  the  condyles  of  the  femur.  Tbey  are  thick  along  tbeir  convex 
border;  thin  and  sharp  along  their  concave  edge. 

Tbe  internal  temilanar  fibro-cartilage  forms  an  oval  cnp  for  the  reception  of 
tbe  internal  condyle  of  tbe  femur;  it  is  connected  by  its  convex  border  with  the 
head  of  the  tibia  and  internal  and  posterior  ligaments,  by  means  of  its  coronary 
liganwat;  and  by  its  two  extremities  is  firmly  implanted  into  the  depression 
bobre  and  behind  tbe  spinous  process.  Tbe  external  temilunar  filtro-cariilage 
boondi  a  circular  fossa  for  the  external  condyle ;  it  is  connec'ed  by  its  eonvex 
border  with  the  head  of  the  tibia,  and  to  the  external  and  posterior  ligaments  by 

*  n«feasoT  Ratiiaa  oaDsidara  the  short  external  Intaral  ligamcat  ai  part  of  tbe  lendoQ 
•f  arinB  of  lbs  poplilcDi  mascle. 
11 


B.  Long  e 
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ita  ooTODar;  ligaueutj  by  its  two  estrcmitim  it  is  inserted  into  the  depression 
between  the  two  projections  which  constitnto 
^'°-  ^*^-  the  spinoDS  procera   of  the  tibia.      The  two 

extremities  of  the  ezteroBi  carriage  being  in- 
serted into  the  same  fossa,  form  an  almost  com- 
plete circle,  and  the  cartilage  being  somewhat 
broader  than  the  internal,  nearly  covers  the 
articalar  sarfoce  of  the  tibia. 

The  external  semilunar  fibro-oartilage,  be- 
sides giving  off  a  fikEcicnlus  from  its  anterior 
border  to  constitute  the  transverse  ligament,  is 
continuous  by  some  of  ita  fibres  with  the  ex- 
tremity of  the  anterior  crucial  linment;  pos- 
teriorly it  divides  into  three  slips ;  one,  a 
strong  cord,  ascends  obliquely  forwards  to  be 
inserted  into  the  anterior  part  of  the  inner  con- 
dyle of  the  femur  in  front  of  the  posterior  cru- 
cial ligament;  another  is  the  fasciculus  of  in- 
sertion into  the  fossa  of  the  spinous  process ; 
while  the  third,  of  small  size,  is  continuous 
with  the  posterior  part  of  the  anterior  crucial 
ligament. 

The  lif/amenlum  fitueogutn  is  a  slender  coni- 
cal process  of  synovial  membrsne  inclosing  a 
few  ligamentous  fibres  which  proceed  from  the 
transverGe  ligament.  It  is  connected,  by  its 
apex,  with  the  anterior  part  of  the  condyloid 
notch,  and,  by  its  base,  is  lost  in  the  mass  of 
fat  which  projects  into  the  joint  beneath  the 

Bsrtilage.    7.  ttxlernii  ■emiiunBr  noro-       patella. 

Dutlloge.    8.  Part  of  the  ligmmtEtuni  The  alar  ligaments  are  two  fringed  folds 

p«ell»iurneddo«n,  9.  Buriailtumud  of  synovial   membrane,  extending   from   the 

between  the  ligamentum  pateliB,  ind  ligamentum  mucosum,  along  the  edgcs  of  tbe 

bead  of  the  tibia;  Uid  open.    10.  An-  mass  of  &t  to  the  sides  of  tbe  patella, 

tero-iuperior     tibio-flbulnr    lisBment  ^he   ti/novial .membrane  of  the  knee  jtunt 

n.InlaroBseommembr.na;  the  open.  jg   fcy  f„  the   most  extensive  in  the  body.       It 

ng  nbove  thu  oiembrine  ib  for  tin  invests  the  cartilaginous  surfaces  of  the  con- 
p...BgBoftho«nt.mrtibi.l«t*ry.  ^^^^^  „f  j^g  f^^^^^  head  of  tibia,  and  inner 
surface  of  the  patella;  it  covers  both  surfaces  of  tbe  scmiluiMr  fibro-cartilages ; 
and  is  reflected  upon  the  crucial  lieauieuts,  and  inner  surface  of  the  ligamenta 
which  form  the  circumference  of  tne  joint.  On  each  side  of  the  patella  it  lines 
the  tendinous  aponeuroses  of  the  vastus  internus  and  vastus  extemus  muscle,  and 
forms  a  pouch  of  coosidenble  size  between  the  extensor  tendon  and  front  of  tbe 
femur.  It  also  forms  the  folds  in  the  interior  of  the  joint,  called  "  ligamentnm 
mucosum,"  snd  "  ligamenta  alaria."  Tho  superior  pouch  of  the  synovial  mem- 
brane is  supported  and  raised  during  the  movements  of  the  limb  by  »  small 
muscle,  the  tubcrurtui,  which  is  inserted  into  it. 

Between  tbe  ligameninm  patells  and  synovial  membrane  is  a  considerable  maaa 
of  fut,  which  presses  the  membrane  towards  the  interior  of  the  joint,  and  ooon^nw 
tbe  fossa  between  the  coudyles. 

Besides  the  proper  ligaments  of  the  artioulstioo,  the  joint  is  strengthened  in 
front  by  the  fascia  lata,  which  is  thicker  at  the  outer  than  the  inner  aide,  by  a 
tendinous  expansion  from  tbe  vastus  internus,  and  some  scattered  ligamentous 
fibres  inserted  into  tbe  sides  of  the  patella.  This  expansion  has  been  termed  tha 
eaptular  Uyavient. 

Action*.  — The  knee  joint  is  one  of  the  strongest  of  the  articulations  of  the 
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body,  while,  at  the  ume  time,  it  admilg  of  tbe  most  perfect  degree  of  moi-erocot 
in  the  direction  of  _fifxi<m  avd  t^clennon.     During  flexion  the  Brticuiar  surlace 


.  CiDCelloui 


T.  M.MoffiitprojMliri 
t  •  ■  ■  •  ■  The  >jni 
nembnnc  whieb  uctni 
s  ofth.  leg,  »nd  front. 
'ftbenlarligmmaiiU;  M 
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hen  preaenltd 
Ltioni.    It  may 


of  tbe  low«r  p*rt  of  (b>  ttvam.  2.  Tei 
of  tha  leg.  3.  Puttll*.  i.  Ligamen 
■mernn  of  tbs  htud  of  tbt  tibl*.     6. 

into  lb*  o*t1ij  of  lb*  Joint  below  the  p 
lial  mombnnt.    S.  The  ponch  of  ijnoi 

the  lover  eitremilj  of  the  ramnr.    V.  One  of  t1 

Mkn  hu  been  removed  with  the  oppoiiio  lecii 

■aeoniiB  left  entire  ;  tbe  rectian  being  made  In 

tcrior  or  tllemil  enieiil  ligimenL     IS.  Foil 

JoisL    The  plan  ortheijoorinl  membrane,  w 

to  the  itadeot,  i>  diTcaled  of  all  nnneceuarf  e 

ba  traced  from  the  aaocnlni  (at  8),  along  thi 

pMclis;  Ibes  ST«r  tha  adipoie  man  (7}  from  which  it  throKa  ol 

tb*  BBMO*  ligament  (10) ;  then  over  the  head  of  the  lihia,  formio 

>  ihaath  U>  tba  cmeial  ligamenta  ;  then  upward!  along  the  poateric 

Ugairmt  and  eondjiea  of  tba  temar,  to   tba  aaccalna  wfaenoa  it* 

MCaainatlon  eoaaeneod. 

of  tbe  tibia  glides  forwards  on  the  condyles  of  the  femur;  the  lateral  ligaments, 
the  posterior,  and  the  crucial  ligaments  are  relaxed;  vhile  the  lifcamentnm 
jMtells,  being  on  tbe  stretch,  serves  to  press  the  adipose  mass  behind  it  into  the 
vaenitj  fonned  in  front  of  (he  joint.  In  exiention  all  the  ligamente  are  put  on 
the  stretch,  with  the  exception  of  the  ligamentura  patellae.  When  the  knee  is 
■emi-flexed,  a  partial  degree  of  rvtation  is  permitted. 

8.  ArtitMlatum  Ixtwetn  the   Tibia  and  FibtUa.  —  The  tibia  and  fibula  are 
menu,  namelj, 


d  firmly  oonnected  by  means  of 


Anterior, 
Posterior, 

Interosseous  membrane, 
Interosseous  inferior. 


Transverse. 


Tbe  anterior  mperior  fibio-Jibuhr  ligatnatt  is  a  strong  fasciculus  of  parallel 
fibres  pasung  obliquely  downwards  and  outwards  from  the  outer  tuberosity  of  the 
tilns,  to  tbe  anterior  surface  of  tbe  head  of  the  fibula. 

The  poxlerior  superior  libio-Jibu/ar  /iV/omen*,  thicker  and  stronger  than  the 
Ulterior,  is  disposed  iu  a  similar  manner  on  the  posterior  surface  of  the  joint. 

Within  the  articulatioa  there  is  a  tyiiovial  membrane  which  is  sometimes 
Qootinnoas  with  that  of  the  knee  joint. 

The  itileroueouM  membrane,  or  tuperior  inleroueout  ligament,  is  a  broad  layer 
rf  aponeurotic  fibres  which  pass  obliquely  downwards  and  outwards,  from  tbe 
■harp  ridge  on  the  tibia  to  the  inner  edge  of  the  fibula,  and  are  crossed  at  an  acute 
angle  by  a  few  fibres  taking  the  opposite  direction.  The  ligament  is  deficient 
ohove,  leaving  a  considerable  interval  between  the  bones,  through  which  tbe 
anterior  tibial  artery  takes  its  course  forwards  to  the  anterior  aspect  of  tbe  leg; 
and  perforated  below,  near  its  lower  third,  for  the  anterior  pi^runeal  artery  and 
vein. 

The  interooseons  membraac  is  in  relation,  in  front,  with  the  tibialis  anticus, 
extensor  longus  digitorum,  extensor  proprius  pollicis,  anterior  tibial  vessels  and 
nerve,  and  anterior  peroneal  artery;  behind,  with  the  tibialis  posticus,  flexor 
IngBs  digitomm,  and  posterior  penioeal  srtciy. 
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Tbe  in/erioT  inUrnitfoiu  ligament  coDsiste  of  short  and  strong  fibres,  which 
hold  the  boDes  firmly  together  inferiorly,  where  tbej  ure  nearly  in  contact.  This 
articulation  is  so  firm,  that  the  fibula  b  broken  when  an  attempt  is  made  to 
rupture  the  ligament. 

The  anterior  inferior  tibio-Jihular  ligament  a  a  broad  band,  consisting  of  two 
fasciculi  of  p&rallel  fibres  which  pass  obliquely  across  the  anterior  aspect  of  the 
articulation  of  the  two  boues  at  their  inferior  extremity,  from  tibia  to  fibula. 

The  poilerior  inferior  libio-fbular  ligament  is  a  similar  band  on  the  posterior 
surface  of  the  articulation.  Both  ligaments  project  somewhat  below  the  margin 
of  ihe  bones,  and  serve  to  deepen  the  cavity  of  articulation  with  the  aatr&galna. 

The  trantvene  ligament  is  a  narrow  l»nd  of  ligamentous  fibres,  continnoas   ' 
with  tbe  preceding,  and  passing  transversely  across  the  back  of  the  ankle  joint, 
between  tbe  two  malleoli. 

The  tynoviat  membrane  of  tbe  inferior  tibio-fibnlar  articulation,  is  a  dupljca- 
ture  of  the  synovial  membrane  of  tbe  ankle  joint,  reficcted  upwards  for  a  abort 
distance  between  the  two  bones. 

Actiont.  —  Between  the  tibia  and  fibula  there  exists  a  slight  degree  of  move- 
ment, which  is  calculated  to  enable  the  latter  to  resist  injury  by  yielding  for  a 
trifling  exieot  to  forcible  pressure. 


4.  Ankle  Joint.  — The  ankle  is  a  ginglymoid  articulation ;  the  surfaces  enter- 


in  to  its  formation 


ider  surface 
and  the  maJleolua  of  tbe 
fibula,  above ;    and    the 
surface  of  the  astragalus 
with  ite  two  lateral  facets, 
below.      The  ligameuts 
are  three  in  number: 
Anterior, 
Internal  lateral, 
External  lateral. 

Tbe  anterior  ligament 
is  a  thin,  membranous 
layer,  paaaini;  from  the 
margin  of  the  tibia,  to 
the  astragalus,  in  front 
of  its  articular  surface. 
It  is  in  relation,  in  front, 
with  the  tendons  of  tbe 


aniicuH,  peroneus  tertius, 
and  anterior  tibial  ves- 
sels   and   nerve.      FoHf' 

0,1,    it   1 


the  tibia  with  its  malleolus 


Ihtkbhal  TiEir  ar  thi  akkl* 

he  tibia.  2,  2.  Aatragalu*.  3.  Oi 
^hIcIi.  i.  Si-spboid  bona.  6.  In- 
croftl  cuneifDtin  bone.  6.  lottr- 
ml  latcrnl  or  dtlloid  llganeaL 
'.  Antfrior   ligamtnt.     "    ~ 


ibillii ; 


Dnll  bum 


inn  In- 


ffitb  a 


a  of  e 


fajcicoim  of  tha'eiwrnal     "JDovial  adipose  tissuc  and  the  synovial  membrane 

Utaml  ligament   T.  Sjno-  ^''^  internal  lateral  or  deltoid  ligament  ' 

lialmembrBnaorttatankls  ''"'  layer  of  fibres,  attached  superiorly,  by  its  apex,  to 
joiDt.  S.  Pot lerior tuber-  the  internal  malleolus;  inferiorly,  by  an  expanded  base, 
aAtj  of  the  oa  ulcis.  to  the  BStragulus,  oa  calcis,  and  scaphoid  bone.     Beneath 

tbe  superficial  layer  of  this  ligament  is  a  stronger  and 
thicker  fasciculus,  which  connects  the  apex  of  the  internal  malleolus  with  the  side 
of  the  astragalus. 

Tbe  iuternal  lateral  ligament  is  covered  in  and  partly  concealed  by  the  tendon 
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•f  the  tibialis  posticus,  and,  at  its  posterior  part,  is  in  relation  with  the  tendon  of 
the  flexor  longus  digitomm,  and  flexor  longus  pollicis. 

The  external  lateral  ligament  consists  of  three  strong  fasciculi,  which  proceed 
from  the  inner  side  of  the  external  malleolus,  and 
diverge  in  three  different  directions.  The  ante- 
rior/curiculus  passes  forwards  to  be  attached  to 
the  astragalus;  the  posterior^  backwards,  to  be 
connected  with  the  astragalus  posteriorly;  and 
the  middle,  longer  than  the  other  two,  descends 
to  be  inserted  into  the  outer  side  of  the  os 
caleis. 

^'It  is  the  strong  union  of  this  bone,"  says  Sir 
Astley  Cooper,  ''  with  the  tarsal  bones,  by  means 
of  the  external  lateral  ligaments,  which  leads  to 
its  being  more  frequently  fractured  than  dislo- 
cated." 

The  transverse  ligament  of  the  tibia  and  fibula 
occupies  the  place  of  a  posterior  ligament  of  the 
ankle  joint.  It  is  tn  relation,  behind,  with  the 
posterior  tibial  vessels  and  nerve,  and  tendon  of 
the  tibialis  posticus  muscle ;  tn  front,  with  the 
extra-synovial  adipose  tissue  and  synovial  mem- 
brane. 

The  9i/novial  membrane  invests  the  cartilagi- 
nous surfaces  of  the  tibia  and  fibula  (sending  a 
dupHcature  upwards  between  their  lower  ends), 
and  the  upper  surface  and  two  sides  of  the 
astragalus.  It  is  then  reflected  upon  the  ante- 
rior and  lateral  ligaments,  and  on  the  transverse  ligament  posteriorly. 

Actions.  — The  movements  of  the  ankle  joint  vlt^  flexion  and  cxtcmion  only, 
without  lateral  motion. 


External  view  op  the  ankle 
JOINT.  1.  Tibia.  2.  External  mal- 
leolus  of  the  fibula.  3, 3.  Astra- 
galus. 4.  Os  oalcis.  5.  Cuboid 
boc9.  6.  Anterior  fasciculus  uf 
the  external  lateral  ligament  at- 
tached to  the  astragalus.  7.  Its 
middle  fasciculus,  attached  to  the 
OS  caleis.  8.  Its  posterior  fascicu- 
lus, attached  to  the  astragalus. 
9.  Anterior  ligament  of  the  ankle. 


5.  Articulation  of  the  Tarsal  Bones. — ^The  ligaments  which  connect  the  seven 
bones  of  the  tarsus  to  each  other  are  of  three  kinds, — 


Dorsal, 


Plantar, 


Interosseous. 


The  dortal  ligaments  are  small  fasciculi  of  parallel  fibres,  which  pass  from  each 
bone  to  all  the  neighboring  bones  with  which  it  articulates.  The  only  dorsal 
ligaments  deserving  of  particular  mention  are,  the  external  and  posterior  ralcaneo' 
astragaloid,  which,  with  the  interosseous  ligament,  complete  the  articulation  of 
the  astragalus  with  the  os  caleis ;  the  superior  and  internal  calcaneocuboid  liga 
ments ;  and  the  superior  astragalo-scaphoid  ligament.  The  internal  calcaneo- 
cuboid, and  superior  calcaneo-scaphoid  ligament,  which  are  closely  united  poste- 
riorly in  the  deep  groove  which  intervenes  between  the  astragalus  and  os  caleis, 
separate  anteriorly  to  reach  their  respective  bones ;  they  form  the  principal  bond 
nf  connexion  between  the  first  and  second  range  of  bones  of  the  foot.  It  is  the 
division  of  this  portion  of  these  ligaments  that  demands  the  careful  attention  of 
the  Burgeon  in  performing  Chopart's  operation. 

The  plantar  ligaments  have  the  same  disposition  on  the  plantar  surface  of  the 
foot; —  three  of  them,  however,  are  of  large  size,  and  have  especial  names, 
vix.,  the 

Calcaneo-scaphoid, 

Long  calcaneo- cuboid, 

Short  calcaneo-cuboid. 

The  inferior  calcaneo-scaphoid  ligament  is  a  broad   and   fibro-cartilaginous 


1. 
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btod  of  ligament,  which  passes  forwards  from  the  anterior  and  ini 
the  OS  calcis  to  the  edge  of  the  scaphoid  bone.  Besides  conoecting  tbe  oa  calcis 
and  scaphoid,  it  supports  the  astragalus,  and  forma 
part  of  the  cavitj  in  which  the  round  bead  of  tbe 
latter  bone  ie  received.  It  is  lined  on  ita  nppersor- 
face  bj  the  synovial  membrane  of  the  astragalo^ca- 
phoid  articulation. 

The  firm  connexion  of  the  oa  caloia  with  the  sca- 
phoid bone,  and  the  feebleness  of  the  astragal o«ca- 
phoid  ariiculatioD,  are  conditions  favorable  to  the 
occasional  dislocation  of  the  head  of  the  astragalna. 
The  lonff  calcaneo-cuboiil,  or  ligamenfura  longum 
plnntee,  is  a  long  band  of  li^nientoua  fibres,  which 
proceeds  from  the  under  surface  of  the  oa  caloia  to 
the  rongh  surface  on  the  uoder  part  of  the  oubcnd 
bone,  its  fibres  being  contioued  onwards  to  the  base 
of  the  third  and  fourth  metatarsal  bones. 

This  ligament  forms  tbe  inferior  hoondary  of  a 
caoal  in  the  cuboid  bone,  through  which  the  tendon 
of  the  peronens  longus  passes  to  its  insertion  into 
tbe  base  of  the  tuetaiarsal  bone  of  the  great  toe. 

The  ihorl  calcaneo-cuboid,  or  lii/ameatum  brew 
plantse,  is  situated  closer  to  the  bones  than  the  long 
plantar  ligament,  from  which  it  is  separated  hy  adi- 
pose tissue;  it  is  broad  and  extensive,  and  ties  the 
under  part  of  the  oa  calcis  and  cuboid  bone  firml; 
together. 

Tbe  interoueotti  Ugamenlx  are  five  in  namber; 
they  are  short  and  strong  ligamentous  fibres,  situated 
between  adjoining  bones,  and  firmly  attached  to  their 
rough  surfaces.  One  of  these,  calcaneo-ailragaloid, 
is  lodged  in  the  groove  between  the  upper  aur&ce 
of  the  OS  calcis  and  the  lower  of  tbe  astragalus.  It 
is  large  and  very  strong,  consists  of  vertical  and 
oblique  fibres,  and  servos  to  nnite  the  os  calcia  and 
astragalus  solidly  together.  The  second  interosseous 
ligament,  also  very  strong,  is  situated  between  Uie 
sides  of  tbe  scaphoid  and  cuboid  bone ;  the  three 
remaining  interosseous  ligamenta  connect  atrondy 
together  tbe  three  cuneiform  hones  and  the  cuboid. 
The  tj/novial  membraitei  of  the  tarsus  are  four  in 
number:  one,  for  the  posterior  calcaneo-astragaloid 
articulation ;  a  lecond,  for  the  anterior  calcaneo- 
astragaloid  and  astragalo-scaphoid  articulation ;  oc- 
casionally an  additional  small  synovial  membrane  is 
other !(>«>.  found  in   the  anterior  cal can eo-astragaloid  joint;  » 

(hird,  for  tbe  calcaneo-euboid  articulation ;  and  a 
fourth,  the  large  tarsal  synovial  membrane,  for  tbe  articulations  between  the  se*» 
phoid  and  three  cuneiform  bones,  the  cuneiform  bones  with  each  other,  the 
external  cuneiform  bone  with  the  cuboid,  and  the  two  external  cuneiform  bones 
with  the  bases  of  the  second  and  third  melataraol  hones.  The  prolongation  which 
reaches  the  metatarsal  bones  passe!)  forwards  between  the  internal  and  middl 
cuneiform  bone.  A  small  synovial  membrane  is  sometimes  met  with  between  the 
contignons  surfaces  of  the  scaphoid  and  cuboid  l>one. 

Action». — The  movements  permitted  by  the  articulation  between  the  asta^agalos 
>nd  OS  calcis,  are  a  alight  degree  of  gliding,  in  the  direction /onmrdi  and  oad^ 


inno-phBl>ngeal  arliculi 
IS,  Tnn«T«ne  ligamen 
Lalerat  liginieDti  of  thi 
langta  or  the  gnat  tot 
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foardty  and  laterally  from  side  to  side.  The  movements  of  the  second  range  of 
tarsal  bones  are  very  trifling,  being  greater  between  the  scaphoid  and  three  cunei- 
form bones  than  in  the  other  articulations.  The  movements  occurring  between 
the  first  and  second  range  are  the  most  considerable ;  they  are  adduction  and 
abduction;  and,  in  a  minor  degree, ^exn^n,  which  increases  the  arch  of  the  foot, 
and  exten$ion^  which  flattens  the  arch. 

6.  Tarto-metatarsal  Articulation.  —  The  ligaments  of  this  articulation  are, 

Dorsal,  Plantar,  Interosseous. 

The  dorsal  ligaments  connect  the  metatarsal  to  the  tarsal  bones,  and  the 
metatarsal  bones  with  each  other.  The  base  of  the  second  metatarsal  bone, 
ariicalating  with  the  three  cuneiform  bones,  receives  a  ligamentous  slip  from 
each,  while  the  rest  articulating  with  a  single  tarsal  bone  receive  only  a  single 
tarsal  slip. 

The  plantar  ligaments  have  a  similar  disposition  on  the  plantar  surface. 

The  interosseous  ligaments  are  situated  between  the  bases  of  the  metatarsal 
bones  of  the  four  lesser  toes ;  also  between  the  base  of  the  second  and  third  meta- 
tarsal bones  and  the  internal  and  external  cuneiform  bone. 

The  metatarsal  bone  of  the  second  toe  being  implanted  by  its  base  between  the 
internal  and  external  cuneiform  bone,  is  the  most  strongly  articulated  of  all  the 
metatarsal  bones.  This  disposition  must  be  recollected  in  amputation  at  the 
fetrso-metatarsal  articulation  [Hey's  operation]. 

The  synovial  membranes  of  the  tarso-metatarsal  articulation  are  three  in  num- 
ber; one  for  the  metatarsal  bone  of  the  great  toe ;  one  for  the  second  and  third 
metatarsal  bone,  which  is  continuous  with  the  great  tarsal  synovial  membrane; 
and  one  for  the  fourth  and  fifth  metatarsal  bones. 

Actions, — The  movements  of  the  metatarsal  on  the  tarsal  bones  and  on  each 
other  are  very  slight;  they  are  such  only  as  contribute  to  the  strength  of  the 
iboty  by  permitting  a  certain  degree  of  yielding  to  opposing  forces. 

7.  Metatarso-phalangeal  Articvlation.  — The  ligaments  of  this  articulation, 
like  those  between  the  first  phalanges  and  metacarpal  bones  of  the  hand,  are, 

Inferior  or  plantar,  Two  lateral,  Transverse. 

The  inferior  or  plantar  ligaments,  thick  and  fibro-cartilaginous,  form  part  of 
the  articulating  surface  of  the  joint. 

The  lateral  ligaments,  short  and  very  strong,  are  situated  one  on  each  side  of 
the  joint. 

The  transverse  ligament  is  a  strong  band,  which  passes  transversely  between 
the  plantar  ligaments. 

The  expansion  of  the  extensor  tendon  supplies  the  place  of  a  dorsal  ligament. 

Actions The  movements  of  the  first  phalanges  on  the  rounded  heads  of  the 

metatarsal  bones,  sixq  flexion,  extension,  adduction,  and  abduction. 

8.  Articulation  of  the  Phalanges.  —  The  ligaments  of  the  phalanges  are  the 
same  as  thnee  of  the  fingers,  and  have  the  same  disposition  ;  their  actions  are  also 
similar.     They  are, 

Inferior  or  plantar,  and.  Two  lateral. 
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Muscles  are  the  moviDg  organs  of  the  animal  frame ;  they  constitute  by  their 
size  and  number  the  great  bulk  of  the  body,  upon  which  they  bestow  form  and 
symmetry.  In  the  limbs  they  are  situated  around  the  bones,  which  they  invest 
and  defend,  while  they  form  to  some  of  the  joints  a  principal  protection.  In 
the  trunk  they  are  spread  out  to  inclose  cavities  and  constitute  a  defensive  wall, 
capable  of  yielding  to  internal  pressure,  and  again  returning  to  its  original 
position. 

Their  color  presents  the  deep  red  which  is  characteristic  of  flesh,  and  their  form 
is  variously  modified,  to  execute  the  varied  range  of  movements  which  they  are 
required  to  effect. 

Muscle  is  composed  of  a  number  of  parallel  fibres  placed  side  by  side,  and  sup- 
ported and  held  together  by  a  delicate  web  of  areolar  tissue ;  so  that,  if  it  were 
possible  to  remove  the  muscular  substance,  we  should  have  remaining  a  beautiful 
reticular  framework,  possessing  the  exact  form  and  size  of  the  muscle  without  its 
color  and  solidity.  Towards  the  extremity  of  the  organ  the  muscular  fibre  ceases, 
and  the  fibrous  structure  becomes  aggregated,  and  modified,  so  as  to  constitute 
those  glistening  fibres  and  cords  by  which  the  muscle  is  tied  to  the  surface  of 
bone,  and  which  are  called  tendons.  Almost  every  muscle  in  the  body  is  con- 
nected with  bone  [through  the  medium  of  the  periosteum],  either  by  tendinous 
fibres,  or  by  an  aggregation  of  those  fibres  constituting  a  t-endon  ;  and  the  union 
is  so  firm,  that,  under  extreme  violence,  the  bone  itself  breaks  rather  than  permit 
the  separation  of  the  tendon  from  its  attachment.  In  the  broad  muscles  the 
tendon  is  spread  out  so  as  to  form  an  expansion^  called  aponeurosis  (tutb,  long^ ; 
i-evpov,'  nervus,  a  nerve  widely  spread  out). 

Muscles  present  various  modifications  in  the  arrangement  of  their  fibres  in 
relation  to  their  tendinous  structure.  Sometimes  they  are  longitudinal,  and  ter* 
minate  at  each  extremity  in  tendon,  the  entire  muscle  hc'mg  fusiform  in  shape; 
in  other  situations  they  are  disposed  like  the  rays  of  a  fan,  converging  to  a  tendi- 
nous point,  as  the  temporal,  pectoral,  glutei,  &c.,  and  constitute  a  radiate  muscle. 
Again,  they  are  penni/ormj  converging  like  the  barbs  of  a  feather  to  one  side  of 
a  tendon,  which  runs  the  whole  length  of  the  muscle,  as  in  the  peronei ;  or  bipen^ 
ni/ornij  converging  to  both  sides  of  the  tendon.  In  other  muscles  the  fibres  pass 
Dbliquely  from  the  surface  of  a  tendinous  expansion  spread  out  on  one  side,  to 
chat  of  another  extended  on  the  opposite  side,  as  in  the  semi-membranosus ;  or, 
they  are  composed  of  penniform  or  bipenniform  fasciculi,  as  in  the  deltoid,  and 
constitute  a  compound  muscle. 

The  nomenclature  of  muscles  is  defective  and  confused,  and  is  generally  derived 
from  some  prominent  character  which  the  muscle  presents;  thus,  some  are  named 
from  their  situation,  as  the  tibialis,  pcroneus,  brachialis,  temporalis ;  others  from 
their  uses,  as  the  flexors,  extensors,  adductors,  abductors,  levators,  tensors, 
sphincters,  &c.  Some  again  from  their  form,  as  the  trapezius,  triangularis,  del- 
toid, rhomboideus,  scalenus,  orbicularis,  &c. ;  and  others  from  their  direction,  as 
the  rectus,  obliquus,  transversalis,  &o.  Certain  muscles  have  received  names 
expressive  of  their  attachments,  as  the  sterno-mastoideus,  sterno-hyoideus,  &c. ; 
and  others,  of  their  divisions,  as  the  biceps,  triceps,  digastricus,  complexus,  &o. 

In  the  description  of  a  muscle  we  express  its  attachment  by  the  words  "  origin  " 
and  insertion  " ;  the  term  origin  is  generally  applied  to  the  more  fixed  or  central 

I  The  ancients  named  all  the  white  fibres  of  the  body  yct<pa :  the  term  has  since  been 
limited  to  tbe  nerves. 
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attachment,  or  Ui  the  point  towards  which  the  motbn  Is  directed,  while  insertion 
ia  auifined  to  the  more  movable  point,  or  to  that  most  distant  from  the  centre; 
bnt  there  are  exceptions  to  this  principle,  and  as  many  mnsclen 
pall  e<|nally  towards  both  extremities,  the  use  of  such  terms  Fio.  148. 

■DCUt  be  refunded  aa  arbitrary 

In  structure,  muscle  is  compoaed  of  bundles  of  fibres  of 
variable  siie  called  fasciculi,  which  are  inclosed  in  an  areolar 
membranous  investment  or  sheath,  and  the  latter  ia  continuous 
with  the  areolar  framework  of  the  fibres.  Each /aincu^m  is 
composed  of  a  number  of  smaller  bundles,  and  these  of  ningle 
fibres,  which,  from  their  minute  siie  and  iodependeDt  appear- 
ance, have  been  diatin^ished  by  tbe  name  of  ultimate  fibres. 
The  vhimale  fibre  ia  found  by  microscopic  investigation  to  be 
itself  a  fasciculus  (ultimate  fasciculus),  made  up  of  a  number 
of  tUtimale  fibrilt  inclosed  in  a  delicate  ahcath,  the  myolemroa 
or  tarcolemma.'  Two  kinds  of  uttimBt«  rooecular fibre  exist  in  lenims-  ibs  imi- 
tbe  animsl  economy ;  -viz.,  that  of  voluntary  or  animal  life,  tcd*  and  longito. 
striated  moaole;  and  tbatof  involuntary  or  organic  life,  smooth  dinilatriKtreicen. 
mnsele. 

The  ultimate  fibre  of  animal  life  is  known  by  its  size,  by  its  uniformity  of 
calibre,  and  especially  by  the  transverse  markings  which  occur  at  minute  and 
r^ular  distances.  It  also  presents  other  markinp^s  or  atrim,  having  a  longitu- 
dinal direction,  which  indicate  tbe  existence  of  fibrillce  within  the  myolemma. 
The  myolemma,  or  aaroolemma,  the  investing  sheath  of  the  ultimate  fibre,  is  thin, 
homogeneoiu,  transparent,  and  elastic. 

According  to  Bow-  Fio.  160. 

Fio.  149.  man,"  the  ultimate  fi-  2_ 

bres  or  fasciculi  are 
polyhedral  in  shape 
and  various  in  size; 
tbe  polyhedral  form 
being  due  to  mutual 
preaaure,  and  the  va- 
riety of  size,  besides 
being  met  with  in  a 
single  muscle,  bein^ 
also  characteristic  of 
different  classes,  ge- 
nera, and  even  sexes 
of  animals:  thus  the 

average   diameter  of       

the  ultimate  fibre  in     pi,„nt  „  n,  fertait  (he  uUi- 
the  human  female  is  ^\f,  in  tbe  male  ^\„,  the  average     mate  fibrili  u  be  lecu. 
of  both   being  in   round  numbera  jjp  [of  an  inch]. 

He  largest  fibrca  are  met  with  in  fishes,  in  which  they  average  j^, ;  the  next 
Ia»est  aro  found  in  man ;  while  in  other  classes  they  range  in  the  following 
otSeii  —  iDsectBjIg)  reptiles  j^^;  mammalia  j^^;  birds  gj,  [of  an  inch]. 

'  In  the  BDmmer  of  1886,  while  ongnged  wilh  Dr.  Jonei  QunLn  in  the  eiamitintian  of  rnil- 
aaal  tiuuea  with  k  aimple  diutcling  niicroBcope.  conalrucled  by  Powell,  I  Grsi  saw  llial 
the  ultimate  fibre  of  muscle  wu  intesteJ  bv  a  propvr  shcnth,  for  which  I  proposed  the  term 
'■  Ujolcmma;"  a  term  which  was  adopted  by  Ur.  Quain  in  the  fourth  edition  nf  bis  "  Ele- 
meat*  of  Aaalomj."  Wa  at  that  time  believed  thnt  the  trsnavene  folding  of  that  ■'faenlh 
Ipive  ria*  to  tbe  appearance  of  tranaverae  elriffi,  an  opinion  which  Bubaequent  eiaminntion 
proved  to  be  incorrect.  Mr.  Bowman  hai  since  employed  the  term  "  SarcoUuima,"  as 
BTBODjiDoiis  with  lljolemma. 

*  On  the  Minnte  Straotare  and  HavemeDts  of  Voluntary  Muscle.  Philoaophicat  TrsDb- 
ae&na,  IMO, 


an.  Id  tbit  flpire  the  polyhedral 
naaf  the  flbrci  ii  leen,  and  Ibeir 
wpoiliion  of  ullimalB  fibrili. 


highly  m 
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The  ultimate  fibrih  of  aoimal  life,  according  to  Bowman,  arc  beaded  filameabi, 
preecnting  a  regular  Bucceseion  of  segments  and  cocstrictionn,  the  latter  being 
narrower  tban  the  former,  and  the  component  substanee  probably  Jess  dense- 

An  ultimate  fibre  consists  of  a  bundle  of  these  fibrils,  which  are  so  disposed 
that  all  the  segments  and  all  the  constrictions  correspond,  and  in  this  manner 
give  rise  to  the  alternate  li^h^nd  dark  lines  of  the 
~     ~"  transverse  striie.     The  fibrils  are  connected  together 

with  very  different  degrees  of  closeness  in  different 
animals ;  in  man  they  are  hut  slightly  adherent,  and 
distinct  longitudinal  lines  of  junction  maybe  observed 
between  them;  they  also  separate  easily  when  mace- 
rated for  some  time.  Besides  the  more  usual  separa- 
tion of  the  ultimate  fibre  into  fibrils,  it  breaks  when 
stretched,  into  transverse  segments,  corresponding 
with  the  dark  lines  of  the  strice,  and  coneequently 
with  the  constnctions  of  the  fibrillce.  Whera  this 
division  occurs  with  tho  greatest  facility,  the  longitu- 
dinal lines  are  indistinct,  or  scarcely  perceptible.  "  In 
&ct,"  says  Bowman,  ■'  the  primitive  fasciculus  seema 
to  consist  of  primitive  component  segments  or  parti- 

cles,  arranged  so  as   to  form,  in   one  sense,  fibrillie, 

and  in  another  senne,  disks:  and  which  of  these  two 
niaj  happen  to  present  itself  to  tho  observer,  will  depend  on  the  amount  of  adhe- 
sion, endways  or  sideways,  existing  between  the  segments.  Generally,  in  a  recent 
fasciculus,  there  are  transverse  striae,  showing  divisions  into  disks,  and  longiM- 
dinal  striae,  marking  its  composition  by  fibrillar." 

Bowman  has  observed  that  in  the  substance  of  the  ultiniato  fibre  there  exist 
minute  "  oval  or  circular  disks,  frequently  concave  on  one  or  both  surfaces,  and 
containing,  somewhere  near  the  centre,  one,  two,  or 
Fio.  152.  three  minute  dots  or  granules."     Occasionally  they 

■         ,;'^  present  irregularities  of  form,  which  he  regards  as 

llllllk  ii'i  fl'        f  U    i  accidental.    They  are  situated  between  and  connected 

1m  M  ii  I'  vi/l/l  with  the  fibrils,  and  distributed  in  pretty  equal  nnm- 

fliiJIJBiR  rr-W  ^"  through  the  fibre.  These  corpuscles  are  the 
I  f^  Jlf %lwlu  1J^ It  ofidei  of  the  nucleated  cells  out  of  which  the  masoo- 
I  %iW  ilafan  mm  l»r  fibre  was  originally  developed.  Observing,  how- 
ever, that  their  "  absolnle  number  ia  far  gr«aler  in 
the  adult  than  in  the  foetus,  while  their  number, 
relatively  to  the  bulk  of  the  fasciculi,  at  these  two 
epochs,  remune  nearly  the  same,"  Mr.  Bowman  be- 
lieves that,  "during  development,  and  subsequently, 
a  further  and  successive  deposit  of  corpuscles"  Ukea 
place.  The  corpuscles  are  brought  into  view  onlj 
when  the  muscular  fibre  is  acted  upon  by  a  solndon 
of  "  one  of  the  milder  acids,  as  the  citric." 

According  to  my  investigations,'  the  ultimate  fibril 
i-ci.i.in,  BuiuD  ti'"™""B  ""-  of  animal  life  is  cylindrical  when  isolated,  and  pro- 
denli," are «hown.  AfierBow.  tiably  polyhedral  from  pressure  when  forming  part 
■°*"-  of  an  ultimate  fibre  or  fasciculus.     It  measures  in 

diameter  jg^gg  of  an  inch,  and  is  composed  of  a  succession  of  cells  connected  by 
their  flat  surfaces.  The  cells  are  filled  with  a  transparent  substance,  whtoh  rmj 
be  termed  myolim.  The  myoline  differs  in  density  in  different  cells,  and  fraoi 
this  circumstance  bestows  a  peculiarity  of  character  on  certun  of  the  cells.  For 
example,  when  a  fibril  in  its  passive  state  is  examined,  there  will  be  seen  a  series 
'  ThcBc  were  made  on  diBsaolions  at  fresh  homaa  muscle,  'prepared  for  me  bj  ilr.  Le>> 
land,  partner  of  the  emiaeDt  opliciull,  Mr.  Powell. 
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of  dark  obloDg  bodies  separated  by  b'ght  spaces  of  equal  length }  now,  the  dark 
bodies  are  each  composed  of  a  pair  of  cells  containing  the  densest  form  of  myo- 


StRUCTURC  OW  TBI  ULTIMATE  MUSCULAR  FIBRIL  AND  PIBRB  OP  ANI- 
MAL LIFE.  —  A.  Ultimate  muscular  fibril  m  tho  itnte  of  partial  con- 
tr»eti(»D.  B.  The  same  in  the  state  of  ordinary  relaxation.  This 
fibril  meainred  -K^kjijt  of  ^^  iocl^  io  diameter.  ,  c.  A  similar 
fibril  put  upon  toe  stretch,  and  measuring  n(|>J{f]f  ^^  *>°  i'^c^  ^i^ 
diameter,  d.  Plan  of  a  portion  of  an  ultimate  fibre,  showing  the 
manner  in  which  the  transverse  stris  are  produced,  by  the  colloca- 
tion of  the  fibrils. 

Nos.  1,  I.  The  pair  of  highly  refractive  cells;  they  form  the  dark 
parts  of  the  single  fibrils,  but  the  bright  parts  of  the  fibre  d.  In  the 
itretched  fibril  c,  each  cell  has  the  appearance  of  being  double. 
9,  2.  The  pair  of  less  refractive  cells,  light  in  the  single  fibriln,  but 
forming  the  shaded  strisD  in  d.  The  transverse  septum  between  these 
eelb  is  very  conspicuous ;  and  in  c  two  other  septa  are  seen  to  exist, 
making  the  number  of  transparent  cells  four.  In  d,  the  tier  of  cells 
immediately  above  the  dark  tier  is  partially  illumined  from  the  ob- 
liquity of  the  light.  (By  an  error  on  the  part  of  the  engraver  the 
boundary  lines  of  the  fibril  are  omitted  in  a  b  and  c.) 


Fio.  153. 
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line,  and  arc  hence  highly  refractive,  while  the  transparent  spaces  are  constituted 
by  a  pair  of  cells  containing  a  more  fluid  myoline.  When  the  fibrils  are  collected 
together  so  as  to  form  an  ultimate  fibre  or  fasciculus,  the  appearance  of  the  cell  is 
altered ;  those  which  look  dark  in  the  single  fibril,  that  is,  the  most  refractive, 
being  ranged  side  by  side,  constitute  the  bricrbt  band ;  while  the  transparent  cells 
of  the  single  fibril  are  the  shaded  strise  of  the  fibre* 

When  the  ultimate  fibril  is  very  much  stretched,  the  two  highly  refractive  cells 
appear  each  to  be  double ;  while  the  transparent  space  is  evidently  composed  of 
four  cells. 

The  filtimate  fibre  of  organic  life,  or  smooth  muscular  fibre,  is  a  single  homo- 
gcneoos  filament  much  smaller  than  the  fibre  of  animal  life,  flat,  smooth,  and 
without  transverse  markings.  It  is  of  a  fusiform  shape,  and  various  length,  and 
coD8i8t8  of  a  thin  external  membrane,  blended  with  a  soft,  homogeneous  or  finely 
graoular  contained  substance.  These  fibres  were  originally  round  nucleated  cells, 
which  have  become  elongated  into  a  fusiform  shape,  and  subsequently  grown  into 
the  dimensions  of  fibres.  When  of  small  size  they  have  a  single  Nucleus ;  but 
in  the  longer  fibre  a  succession  of  nuclei  with  corresponding  swollen  parts  may  be 
observed  from  point  to  point,  and  the  nucleus  is  sometimes  so  much  elongated  as 
to  deserve  the  title  of  columnar.  The  fusiform  cells  are  united  into  little  bundles 
or  fasciculi  by  an  adhesive  interstitial  substance,  and  the  fasciculi,  which  are 
sometimes  round  and  sometimes  flat,  are  bound  together  into  larger  bundles  by 
areolar  tissue  and  fine  elastic  fibres ;  the  interspaces  of  the  bundles  being  occupied 
by  ressels  and  nerves,  the  former  in  great  abundance 

Organic  or  smooth  muscle  is  distributed  abundantly  in  the  animal  frame,  and 
is  met  with  in  all  situations  where  a  distinct  contractile  power,  independent  of 
mere  elasticity,  is  required ;  for  example,  in  the  alimentary  canal,  from  the  middle 
of  the  oesophagus  to  the  internal  sphincter  ani;  in  the  posterior  segment  of  the 
trachea,  and  in  the  bronchial  tubes  to  their  finest  ramifications ;  in  the  excretory 
daots  of  various  glands,  a^  Wharton's  duct,  the  ductus  communis  choledochus, 
the  calices  and  pelves  of  the  kidneys;  the  ureters,  bladder,  and  urethra;  on  the 
testes,  an>und  the  vasa  deferentia  and  vesicular  seminalea,  the  prostate,  Cowper's 
glands,  and  in  the  substance  of  the  corpora  cavernosa ;  in  the  Fallopian  tubes, 
atema  and  vagina;  in  the  middle  coat  of  arteries,  veins,  and  lymphatic  vesst^n  ; 
in  the  iris;  and  in  the  corium  of  the  skin,  particularly  in  the  areolsB  and  nipples 
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nf  the  mimraarj  glands,  in  the  dartos  of  the  Bcrotum,  and  around  the  hair 
follicles,  and  inaoy  of  the  sudoriferous  and  aebifcroua  ducts. 

The    deveJnpment    of    mutcutar  fibre   is    effected     by 
Fio.  164.  ueaoB  of  the  t'ormation  of  Ducleated  ceils  out  of  an  ortp- 

nal  blastems,  and  the  cDorersioQ  of  those  cells  into  thf 
tubuli  of  ultimate  fibres,  while  their  contents,  by  a  subse- 
C|Ufat  devel<u)nieDial  action,  are  traoeformed  into  ultimate 
fibriU.  In  the  muscular  fibre  of  organic  life  the  process 
seems  to  stop  short  of  the  formation  of  Gbrillte;  the  cell- 
coDtentA  retainiug  their  original  homogeneous  or  granular 
character. 

Muscles  are  divided  into  two  great  classes,  voluotary 
and  involuntary,  to  which  may  be  added,  as  an  inlerme- 
diatc  and  canoecting  link,  the  muscle  of  the  vascular 
sysTeni,  the  heart, 

U  *T«  MuaciitAH  "^^^  voluntary,  or  eyttem  of  animal  life,  is  developed 
piBHK  or  oROABic  L1K.  f'^"'  '''*  extcmal  or  serous  layer  of  the  germinal  mem- 
i.  MufcularSbre  of  or-  brane,  and  comprehends  the  whole  of  the  muscles  of  the 
gAnio  life  frum  the  uri-  limba  and  truok.  The  involuntari/,  or  organic  tytlem,  is 
n«ry  blnddor,  mogni-  developed  from  the  internal  or  mucous  layer,  aod  ooustitut«s 
fied  eoo  timet,  Linfmr  the  thin  muscular  structure  of  the  intestinal  canal,  urinary 
meuura.  Two  of  the  pagsnges,  and  internal  organs  of  generation.  At  the  com- 
nucloi  Bre  leen.  s.  Mus-  mencement  of  the  alimentary  canal  at  the  middle  of  the 
puUr  fibre  of  organio  (agophagug,  and  near  i(8  termination  at  the  anus,  the  mns- 
,11'  ifteJ  boo'""™?,'  *'"^'"'  •""'  '*  '"'^'"f^**  ^y  »  blending  of  the  fibres  of  both 
ThediameterorthiiBnd  "lasBes.  The  heart  is  developed  from  the  middle,  or  vascu- 
the preceding fihte, mid-  lai"  layer  of  the  germinal  membrane;  and  although  invoU 
nij between  Che  nuclei,  uniary  in  its  BCtioQ  Is  oomposed  of  ultimate  fibres,  baTiDg 
waa  ^^j,  of  an  incb.  the  transverse  strite  of  the  muscle  of  animal  life.  Striated 
muscle  is  also  found  around  the  venfe  cavEO  near  the  heart, 
in  the  upper  half  of  the  msophagus,  and  in  the  round  ligaments  of  the  uterus. 

The  muscles  may  be  arranged  ia  conformity  with  the  general  division  of  the 
body  into  —  1.  Those  of  the  bead  and  neck.  '2.  Those  of  the  trunk.  3.  ThoGc 
of  the  upper  extremity.     4.  Those  of  the  lower  eztremitj. 

MUSCLES  OF  THE  HEAD  AND  NECK. 

The  muscles  of  the  head  and  neck  admit  of  subdirisioa  into  those  of  the  head 
and  fuco,  and  those  of  the  neck. 

MUSCLES    OF    THE    HEAD    AND    FACE. 

These  muscles  may  be  divided  into  groups  corresponding  with  the  natut^ 
regions  of  the  bead  and  face;  the  groups  are  eight  in  number,  namely, 

1.  Cranial  group.  5.  Superior  labial  group. 

2.  Orbital  group.  ti.  Inferior  labial  group. 

3.  Ocular  group.  7.  Maxillary  group. 

4.  Nasal  group.  8.  Auricular  group. 
The  muscles  of  each  of  these  groups  may  be  thus  arranged : 

1.  Cranial  grovp.  3.    Ocular  group. 
Occipito-frontalb.                                      Levator  palpebne, 

-     /IT.,,  lUctus  superior, 

2.  OrhUalgroup.  Keetu 8  inferior. 
Orbicularis  palpebrarum,  Rectus  intemus, 
Corrugator  supercllii,  fiectus  eitemus. 
Tensor  tarsi.  ObJiquus  superior, 

Obtiquu:!  inferior. 
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4.  Natal  group,  6.   Inferior  labial  group. 

Pyramidal  is  nasi,  (Orbicularis  oris),' 

Compressor  naris,  Depressor  labii  iDferioris, 

Dilatator  Dans,  Depressor  anguli  oris, 

Depressor  alse  nasi,  Risorius  Santorini, 

[Levator  labii  superioris  alaeque  nasi.]  Levator  labii  inferioris. 

7.   Maxillary  group, 

5.  Superittr  labial  group.  Masseter, 

Temporalis, 
(Orbicularis  oris).  Buccinator, 

(Levator  labii  superioris  alaeque  nasi),'     Pterygoideus  extemus. 
Levator  labii  superioris  proprius,  Pterygoideus  intemus. 

Levator  anguli  oris,  o      >i     •    ? 

Zygomaticus  major,  S.  Aurtcular  group. 

Zygomaticus  minor.  Attollens  aurem, 


1.   Cranial  Group. 
Occi  pi  to-fron  talis. 


Attrabens  aurem, 
Retrahens  aurem. 


DiMtection, — The  occipito-frontalis  is  to  be  dissected  by  making  a  longitudinal 
ineision  along  the  vertex  of  the  head,  from  the  tubercle  on  the  occipital  bone  to 
the  root  of  the  nose ;  and  a  second  incision  along  the  forehead  and  around  the 
aide  of  the  head,  to  join  the  two  extremities  of  the  preceding.  Dissect  the  integu- 
ment and  superficial  fascia  carefully  outwards,  beginning  at  the  anterior  angle  of 
the  flap,  where  the  muscular  fibres  are  thickest,  and  remove  it  altogether.  This 
diaeection  requires  care ;  for  the  muscle  is  very  thin  and  without  attention  would 
be  raised  with  the  integument.  There  is  no  deep  fascia  on  the  face  or  head,  nor 
is  it  required ;  for  here  the  muscles  are  closely  applied  against  the  bones,  upon 
which  they  depend  for  support,  whilst  in  the  extremities  the  support  is  derived 
from  the  dense  layer  of  fascia  by  which  they  are  invested,  and  which  forms  for 
each  miiscle  a  distinct  sheath. 

The  OcciPlTO-FRONTALis  (epicrauius)  is  a  broad  musculo  aponeurotic  layer, 
which  covers  the  whole  side  of  the  vertex  of  the  skull,  from  the  occiput  to  the 
eyebrow.  It  arisei  by  tendinous  fibres  from  the  outer  two-thirds  of  the  superior 
curred  line  of  the  occipital,  and  from  the  mastoid  portion  of  the  temporal  bone. 
Its  insertion  takes  place  by  means  of  the  blending  of  the  fibres  of  its  anterior  por- 
tion with  those  of  the  orbicularis  palpebrarum,  corrugator  supercilii,  levator  labii 
superioris  alaeque  nasi,  and  pyramidalis  nasi.  The  muscle  is  fleshy  in  front  over 
the  frontal  bone  (frontalis)  and  behind  over  the  occipital  (occipitalis),  the  two 
portions  being  connected  by  a  broad  aponeurosis.  The  two  muscles,  together 
with  their  aponeurosis,  cover  the  whole  vertex  of  the  skull,  hence  their  designa- 
tioD  galea  capitis;  they  are  loosely  adherent  to  the  pericranium,  but  closely  to 
the  integument,  particularly  on  the  forehead.  At  the  side  of  the  head  the  apo- 
neurosis (galea  aponeurotica)'  is  attached  to  the  root  of  the  mastoid  process  and 
procesras  auditorius,  and,  becoming  thin  over  the  temporal  fascia,  is  connected 
with  the  zygoma,  malar  bone,  and  external  boundary  of  the  orbit. 

Relations.  —  This  muscle  is  in  relation  by  its  external  surface  with  the  frontal 
and  aupraorbital  vessels,  supraorbital  and  facial  nerve,  temporal  vessels  and  auri- 
culo-temporal  nerve,  occipital  vessels  and  nerves,  and  integument,  to  which  it  is   ' 

1  [Af  this  muscle  belongs  to  two  groups  I  have,  following  Mr.  Wilson's  plan,  placed  it 
io  pmrentheses.] 

*  The  orbicuUrif  oris,  from  encircling  the  mouth,  belongs  necessarily  to  both  the  supe- 
rior and  inferior  labial  regions;  it  is  therefore  inclosed  within  parentheses. 

*  [This  lateral  portion,  which  is  an  extension  from  the  edge  of  the  proper  tendon,  is  some- 
times ealled  the  superficial  temporal  fascia.] 
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closely  adherent.     Its  under  tur/ace  a  attached  to  the  pcriaranium  hy  a  loose 
cellular  tissao  which  miiiiits  of  coiusiderable  moveioeoi. 


Ubii  ii 


jiltfaeadjoii 


ling  tucit 


the  miuels.  S.  LevaUr  Inl 
th«  lower  part  of  [be  letntor  angall  orli  U  leeo  be- 
twHD  Uis  niDicIo  lOfmd  II.  10.  ZjgODiiUcuii 
■ninar.  11.  Zygamiitlaiu  ai«]iir.  IS.  Depreiiior 
Ubii  inrerioria.  l^l.  Deprutar  aoguli  orii.  14.  Le. 
Tutor  libll  iDr^rioriB.  15.  SaptrBoul  portion  of  lbs 
tiiwtettr.  IB.  Part  of  iudeepportion.  IT.  Altnt- 
bani  inrem.  18.  BuoclcaUr.  !«.  AtiuLlem  an. 
ram.  10.  Temporal  bsoia  coterlng  tbe  tamporal 
muiole.  11.  BeirabsD)  aarein.  22.  Antwior  bell; 
of  tba  digattrieui;  Ibe  tendaa  li  lean  pauiog 
throDgb  ila  npODeurotio  pnllej.  23.  Stjta-bjald 
mntele  plar^ed  bj  tbe  poalerinr  bellj  of  the  digai. 
tricui.  24.  M;lo-bjoidea>.  2I>.  Upper  part  of  tba 
■temo-maatold.  26.  Upper  part  of  the  trapaiiaa. 
Tbe  DinicU  between  25  and  !fl  !•  tba  epIcDlDi. 


Action.  —  To  raise  the  eyebrows,  thereby  throwioj;  the  iotegnment  of  the  fore, 
bead  into  transverse  wrinkles.  Some  persons  bare  tbe  pon-er  of  moving  the 
entire  scalp  on  the  pericraoinm  by  means  of  these  muscles. 


2.    Orbllal  Group. 
Orbicularis  palpebra: 


Cornigator  aupercilii, 


Tensor  tarsi. 


Dtiteclion.  — The  dissection  of  tbe  &ce  is  to  he  effected  by  ooutinuiDg  the 
longitudinal  incisian  of  the  vertex  of  tbe  previous  dissection  onwards  to  tbe  tip 
of  tbe  Dose,  and  tbenco  downwards  (o  the  margin  of  the  upper  lip ;  then  carry  an 
incision  along  the  margin  of  the  lip  to  the  angle  of  the  mouth,  and  transrervely 
across  the  face  to  the  angle  of  (he  lower  jaw.  Lastly,  divide  the  integument  in 
front  of  tbe  external  ear  upwards  to  the  transverse  incision  wbioh  was  made  fbr 
exposing  the  occipito- frontal  is.  Dissect  tbe  integument  and  superficial  faacia 
carefully  from  tbe  whole  of  the  region  included  by  these  iDoisioDS,  and  the  present 
and  two  following  groups  of  muscles  will  be  brought  into  view. 

The  Okbicdlarib  palpebrarum  is  a  sphincter  muscle,  surrounding  the  orbit 
and  eyelids,  and  consists  of  two  portions,  external  and  internal.  Tbe  extemat  m 
orbital  portion,  arise*  from  a  short  tendon,  lendo  palpebramm  (tendo  oCDli),sitD* 
ated  at  the  innerangleof  theeye,  from  the  nasal  process  of  the  superior  maxillaij 
and  angular  process  of  tbe  frontal  hone ;  it  encircles  tbe  orbit  and  is  interted  into 
the  iaoer  border  of  the  orbit  and  lower  border  of  the  Ceudo  palpebrarum,  aone 
of  its  fibres  being  continuous  with  the  upper  segment.  Tbe  internal  portion 
(palpehrolis)  forms  a  curved  plane  of  fibres  on  the  eyelids,  thinner  and  paler 
than  the  orbital  portion ;  externally  these  fibres  are  attached  to  tbe  external  pal- 
pebral ligainent  and  border  of  the  orbit,  some  being  continuous  with  tbe  orbital 
portion  ;  internally  they  are  attached  to  the  borders  of  the  locus  laohrymalis  and 
tendo  palpebrarum.     The  bordera  of  tbe  palpehralis  nearest  tbe  edges  of  tbe  lida 
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are  thicker  tban  the  rest,  end  t«rined  ciliarit.  Mr  Haynea  Walton '  remarks 
that  the  oiliaris  is  redder  than  the  rest  of  the  palpebralia,  and  conlJoaous  with 
the  tenaor  tarsi;  he  coDceiTes  it  to  be  the  aouve  cbubu  in  the  production  of 
entropiDm. 

The  tetido  palpebrarum  {tendo  oculi),  about  two  lines  in  length  and  one  in 
breadth,  is  attached  b;  one  end  to  the  nasal  process  of  the  superior  maxillary 
bone,  cloee  to  the  edge  of  the  orbit;  tbe  other  end  bifurcates  to  be  Inserted  into 
tbe  inner  extremitiea  of  tbe  tarsal  cartilages;  from  Its  inner  side  is  given  off  a 

firoceas  which  spreads  over  tbe  lachrymal  sac,  and  is  attached  to  the  crest  of  the 
icbrjmal  bone ;  this  is  tbe  reflected  aponeurosis  of  the  tendo  palpebrurum,  and 
serves  (0  protect  the  lachrymal  sao. 

Rdaliont. — Bj  Its  tuperjicial  sur/aee  it  is  closely  adherent  to  the  integjument, 
from  which  it  is  separated  on  the  eyejidn  by  a  loose  cellular  tissue.  By  its  dttp 
mr/itee  it  lies  in  contact,  aboite,  with  the  upper  border  of  the  orbit,  corrogator 
sapercilii  moacle,  frontal  and  supraorbital  vessels,  and  supraorbital  nerve ;  heline, 
with  the  lachrymal  sac,  levator  labii  superioris  aloique  nasi,  levator  labii  su]>e- 
rioris  proprins,  sygomaticus  major  sod  minor  muscles,  and  malar  booe;  ^:rfer- 
ttal/y,  with  the  temporal  fascia.  On  the  eyelids  it  is  in  relation  wiib  tbe  broad 
tanal  ligament  and  tarsal  cartilages,  and  by  its  upper  border  is  connected  with 
tbe  oecipito-frontalis. 

The  CoRRDQATOR  BUPERCILII  is  B  small,  narrow,  and  pointed  muscle,  situated 
immediately  above  the  orbit  and  beneath  the  upper  segment  of  the  orbicularis 
pajpebrarnm.  It  arite*  from  the  inner  extremity  of  the  superoiliary  ridge,  and 
is  interled  into  the  under  aorfuce  of  tbe  orbicnlaris  palpebrarum.  Its  COQ- 
DezioB  with  the  orbicularis  commences  near  tbe  supraorbital  foramen  and  is  con- 
linned  ootwards  to  tbe  external  angular  process. 

Ration*.  —  By  its  Muper/icial  sur/uce,  with  the  pyramidalis  naai,  occiplto- 
frontalia  and  orbicularis  palpebrarom ;  by  ita  tfecp  tur/are,  with  the  supraorbital 
vessels  and  nerve. 

The  Tehbor  tarsi  (Homer's  *  muscle)  is  a  thin  plane  of  muscular  Bbres,  about 
three  lines  in  breadth,  and  six  in  length.  It  is  best  dissected  by  separating  tbe 
eyelida  from  the  eye,  and  turning  them  over 
the  nose  without  diatarbing  the  tendo  pal- 
pebrarum oenii ;  then  dissect  away  tbe  small 
fold  of  macovB  membrane  called  plica  serailu- 
naria,  and  some  loose  cellolar  tissue  nnder 
wbiob  the  muscle  is  concealed. 
from  the  orbital  surface  of  the  lachrymal  bone, 
and  pusiD^  acroaa  the  lachrymal  sac,  divides  *" 
into  two  slips,  which  are  continuous  with  the 
nargiD  of  the  ciliaris  along  the  edges  of  tbe 
lids ;  *  aome  few  of  its  fibres  bein);  attached  to 
the  lachrymal  canals  as  fiir  as  the  puncta.  Ac- 
ending  to  some  anatomists  the  tensor  tarsi  is 
a  process  of  the  orbioolaris  ooaaisting  of  two 
snail  fiucicnli  which  inclose  tbe  lachrymal 
canals,  and  then  spread  out  on  tho  aponeu-  ^^^^  ^^ 
nwis  of  the  lachrymal  aac  to  be  inserted  into  ,),,  „, 
tbe  crest  and  orbital  surface  of  tbe  lachrymal    mali 


[Fio.  liiC. 


2.  PilpebrHl  B 


leigbborbood  or  tfaa  puneU  la 


Aclimu.  — The  palpebral  portion  of  the  orbicularis  acta  involuDtarily  in  closing 

*  Hadkal  Timea  and  Gaictte.  Ma;.  1852. 

*  W.  E.  Homer,  M.D.,  Protmor  of  Aiintom;  in  the  UnWeroilf  ot  renn<>j1vania.  Tbe 
WMio*  of  this  niBscte  ia  contaiDcil  in  a  work  published  ia  rhiladelpbia  in  1627,  entitled 
~  LeMona  in  PractioftI  AaatDin;." 

*  HsTDas  WmltOD,  loo.  eit. 
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the  lids,  and  from  the  greater  curve  of  the  upper  lid,  upon  that  principally.  The 
entire  muscle  constitutes  a  sphincter,  drawing  at  the  same  time,  hy  means  of  its 
osseous  attachment,  the  integument  and  lids  inwards  towards  the  nose.  The  cor- 
rugatores  supercilionim  draw  the  eyebrows  downwards  and  inwards,  and  produce 
the  vertical  Wrinkles  of  the  forehead.  The  tensor  tarsi,  or  lachrymal  muscle,  is 
an  auxiliary  to  the  orbicularis,  and  draws  the  extremities  of  the  lachrymal 
canals  inwards,  so  as  to  place  the  puncta  in  the  best  position  for  receiving  the 
tears.  It  serves  also  to  keep  the  lids  in  relation  With  the  surface  of  the  eye. 
Dr.  Horner  is  acquainted  with  two  persons  who  have  the  voluntary  power  of 
drawing  the  lids  inwards  by  these  muscles  so  as  to  bury  the  puncta  in  the  angle 
of  the  eye. 

3.    Ocular  Group, 

Levator  palpebras,  Rectus  internus, 

Bectus  superior,  Rectus  externus, 

Rectus  inferior,  Obliquus  superior, 

Obliquus  inferior. 

Dissection,  —  To  open  the  orbit  (the  calvaria  and  brain  having  been  removed) 
the  frontal  bone  must  be  sawn  through  at  the  inner  extremity  of  the  orbital 
ridge ;  and,  externally,  at  its  outer  extremity.  The  roof  of  the  orbit  may  then  be 
comminuted  with  the  hammer;  a  process  easily  accomplished,  on  account  of  the 
thinness  of  the  orbital  plate  of  the  frontal  bone  and  lesser  wing  of  the  sphenoid. 
The  superciliary  portion  of  the  orbit  may  next  be  driven  forwards  by  a  smart 
blow,  and  the  external  angular  process  and  external  wall  of  the  orbit  outwards  in 
the  same  manner ;  the  broken  fragments  of  the  roof  of  the  orbit  should  then  be 
removed.  By  this  means  the  periosteum  will  be  exposed  unbroken  and  undis- 
turbed. Remove  the  periosteum  from  the  whole  of  the  upper  surface  of  th 
exposed  orbit,  and  examine  the  parts  beneath. 

The  Levator  palpebr^  is  a  long,  thin,  and  triangular  muscle,  situated  in 
the  upper  part  of  the  orbit  on  the  middle  line ;  it  arises  from  the  upper  margin 
of  the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve;  and  is 
inserted  into  the  upper  border  of  the  superior  tarsal  cartilage. 

Relations.  —  By  its  upper  surface  with  the  fourth  nerve,  supraorbital  nerve 
and  artery,  periosteum  of  the  orbit,  and,  in  front,  inner  face  of  the  broad  tarsal 
ligament.  By  its  under  surface  it  rests  on  the  superior  rectus,  globe  of  the  eye, 
and  conjunctiva;  it  receives  its  nerve  and  artery  by  this  aspect. 

The  Rectus  superior  (attollens)  arises  from  the  upper  margin  of  the  optic 
foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve;  and  is  inserted  into  the 
upper  surface  of  the  globe  of  the  eye  at  a  point  somewhat  more  than  three  lines 
from  the  margin  of  the  cornea. 

Relations,  —  By  its  upper  surface  with  the  levator  palpebrse  muscle ;  by  the 
under  surface  with  the  optic  nerve,  ophthalmic  artery  and  nasal  nerve,  from  which 
it  is  separated  by  the  adipose  tissue  of  the  orbit,  and,  in  front,  with  the  globe  of 
the  eye,  the  tendon  of  the  superior  oblique  muscle  being  interposed. 

The  Rectus  inferior  (depressor)  arises  from  the  inferior  margin  of  the 
optic  foramen  by  a  tendon  (ligament  of  Zinn)  which  is  common  to  it,  the  internal 
and  external  rectus,  and  from  the  fibrous  sheath  of  the  optic  nerve ;  it  is  inserted 
into  the  inferior  surface  of  the  globe  of  the  eye,  a  little  more  than  two  lines  from 
the  margin  of  the  cornea. 

Relations.  —  By  its  upper  surface  with  the  optic  nerve,  inferior  oblique  branch 
of  the  third  nerve,  adipose  tissue  of  the  orbit,  and  under  surface  of  the  globe  of 
the  eye.  By  its  under  surface  with  the  periosteum  of  the  floor  of  the  orbit,  and 
inferior  oblique  muscle. 

The  Rectus  internus  (adductor),  the  thickest  and  shortest  of  the  straight 
muscles,  arises  from  the  common  tendon,  and  from  the  fibrous  sheath  of  the  optio 


r  aarface  of  the  globe  of  the  eye  at  tiro  lines 
itb  the  optic  nerve,  adipose  tiesae  of  the 


nerve;  and  is  inierlcd  into  the  ii 
from  the  margin  nf  the  cornea. 

Rtlalioni.  — B^  its  infernal  ntr/aee 
orbit,  and  eyeball.      By  its  outer  mir/a 
with  the  periosteum  of  the  orbit ;  by  its 
*ppf  border  with  the  anterior  and  poste- 
nor  ethmoidal  vessels,  nasal   and    infra- 
ttochlear  nerve. 

The  REcrrua  externus  (abductor),  the 
loDfceat  of  the  straight  muscles,  arisei  by 
two  heads,  one  from  the  common  tendon, 
tbe  other  with. the  origin  of  the  superior 
rectuB  from  the  margin  of  the  optio  fora- 
men ;  the  nasal,  third,  and  sixlh  nerve, 
paasiog  between  them.  It  is  inm-led  into 
tbe  omer  surface  of  the  globe  of  the  eye,  "''"'  '""^  ""■""' 
a  little  more  than  two  lines  from  tbe  mar-    }•  ^"W""""  "f 'f  • 

,  .,  bone  Ihrungh  r'"-> 

gin  of  the  comes.  to  enl«  .hear 

Rtlatxont. — By    its    inUmal    turface     ^f  (he  *ve. 
with    the    third,  nasal,  sixth,  and   optic    s.  Supfrior  o 
nerve,  ciliary  ganglion  and  nerves,  oph-    puLipj.    T.  Iii 
thalmio  artery  and  vein,  adipose  tissue  of     Hot  oblique  m 
tbe   orbit,  inferior  oblique   muscle,  and 
eyeball.      By  its  external  surface  with  the 
periosteum   of  the   orbit   and   lachrymal 
gland;    by   the   upper  hnrder   with   the 
Uchrymal  vessels  and  nerve. 

Tbe  recti  muscles  present  sevet&l  char- 
acter* in  common;  thus,  they  are  thin, 
hare  each  the  form  of  an  isosceles  trian- 
gle, bear  tbe  aame  relation  to  the  globe  of 
the  eye,  and  are  inserted  in  B  similar 
manner  into  tbe  sclerotica,  at  about  tv 
oocneA.  The  points  of  difference  relate  to  thickness  and  length;  the  internal 
rectos  is  the  thickest  and  shortest,  the  external  tbe  longest,  and  the  superior  the 
moat  thin.  Tbe  insertion  of  the  four  recti  into  the  globe  of  the  eye  forma  a  ten- 
dinous expansion,  which  is  continued  as  far  as  the  margin  of  the  cornea,  and  is 
termed  tunica  albnginea. 

The  Obliquus  superior  (trochlearis)  is  a  fusiform  muscle  ariting  from  the 
margin  of  the  optic  foramen,  and  from  the  fibrous  sheath  of  the  optic  nerve ;  it 
passes  forwards  to  tbe  pulley  at  the  internal  angulsr  process  of  tbe  frontal  bone ; 
its  tendon  is  then  reflected  outwards  htnealh  the  superior  rectus  to  the  outer  part 
of  tbe  globe  of  the  eye,  where  it  is  i'n«erW  into  the  sclerotic  coat,  at  abont  Jiid- 
way  between  tbe  margin  of  the  cornea  and  tbe  optic  nerve.  The  Irothlea  or 
pti/fey  of  the  superior  oblique  muscle  is  a  fibro-cartilaginous  ring  attached  to  the 
depression  beneath  the  internal  angular  process  of  the  frontal  bone.  The  ring  is 
flat,  about  a  line  in  width,  and  provided  with  a  synovisl  membrane,  which  is  con- 
tinned  together  with  a  fibrous  sheath,  for  a  short  distance,  upon  the  tendon. 
Sometimes  the  ring  is  supported,  or  in  part  formed,  by  a  process  of  bone. 

JMation*. —"Bj  its  tuprrwr  tur/acc  with  tbe  fourth  nerve;  supra-trochlear 
Derve,  »nd  periosteum  of  the  orbit.  By  the  inferior  turface  with  the  adipose 
tissue  of  the  orbit,  upper  border  of  tbe  internal  rectus  and  the  vessels  snd  nerves 
crossing  that  border. 

The  Obliquus  inferiob,  a  thin  and  narrow  musele,  ariiei  from  the  inner 
mu^n  of  tbe  [orbital  surface  of  the]  snperior  muiillary  bone,  immediately  ex- 
ternal to  the  lachrymal  groove,  and  passes  beneath  the  inferior  rectus,  to  be 
12 


3.  Optic  nerre.    3.  Ololw 
If.      B.  Ill   carl 


origin  broken  off.  9.  Superior  recto i.  10.  Id- 
tcroa)  rcclui  partly  concealed  bj  the  optto 
ncTTO.  II.  Pirtur»WrnBlreclal,abowinK 
it!  two  baadB  of  origin,    12.  Exlrcmitj  ot 

diite  porlico  of  ttaa  oiuielo  bkving  been  ra- 
inoTfd.  13.  Inhrior  rectut.  U.  Taniea 
albuginu,  fDrmed  b;  the  eipiDeion  of  Iba 
tenduDioftheronr  rei'ti. 
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inserted  into  the  outer  and  posterior  part  of  the  eyeball,  at  about  two  lines  from 
the  entrance  of  the  optic  nerve. 

Relations,  —  By  its  superior  surface  with  the  inferior  rectus  muscle  and  eye- 
ball ;  by  the  inferior  surface  with  the  periosteum  of  the  floor  of  the  orbit,  and 
external  rectus. 

According  to  Mr.  Ferrall  *  the  muscles  of  the  orbit  are  separated  from  the  globe 
of  the  eyeball  and  structures  immediately  surrounding  the  optic  nerve,  by  a  fascia, 
which  is  continuous  with  the  broad  tarsal  ligament  and  tarsal  cartilages.  This 
fascia  the  author  terms  tunica  vaginalis  oculi^;  it  is  pierced  anteriorly,  for  the 
passage  of  the  six  orbital  muscles,  by  six  openings,  through  which  the  tendons 
of  the  muscles  play  as  through  pulleys.  The  use  assigned  to  it  by  Mr.  Ferrall  is 
to  protect  the  eyeball  from  the  pressure  of  its  muscles  during  their  action ;  by  its 
means,  also,  the  recti  muscles  are  enabled  to  give  a  rotatory  movement  to  the 
eyeball ;  and  in  brutes  antagonize  the  retractor  muscle. 

Actions.  —  The  levator  palpebrse  raises  the  upper  eyelid.  The  four  recti,  act- 
ing singly,  pull  the  eyeball  in  the  four  directions ;  upwards,  downwards,  inwards, 
and  outwards.  Acting  by  pairs,  they  carry  the  eyeball  in  the  diagonal  of  these 
directions,  viz.,  upwards  and  inwards,  upwards  and  outwards,  downwards  and 
inwards,  downwards  and  outwards.  Acting  all  together,  they  directly  retract  the 
globe  within  the  orbit.  The  superior  oblique  muscle,  acting  alone,  rolls  the 
globe  inwards  and  forwards,  and  carries  the  pupil  outwards  and  downwards  to 
the  lower  and  outer  angle  of  the  orbit.  The  inferior  oblique  acting  alone,  rolls 
the  globe  outwards  and  backwards,  and  carries  the  pupil  outwards  and  upwards 
to  the  upper  and  outer  angle  of  the  eye.  Both  muscles  acting  together,  draw 
the  eyeball  forwards,  and  give  the  pupil  that  slight  degree  of  evcrsion  which  • 
enables  it  to  admit  the  largest  field  of  vision. 

[Tenon,  as  far  back  as  1806,  described  each  rectus  muscle  as  dividing  near  its 
anterior  extremity  into  two  tendons,  one,  the  ocular^  piercing  the  deep  ocular 
fascia,  (which  he  also  described,)  and  being  inserted  into  the  sclerotica;  the 
other,  the  orbital^  quite  slender,  placed  behind  the  fascia,  and  inserted  into  the 
orbit  near  its  margin.  By  this  means  all  compressive  action  upon  the  ball  is 
prevented  during  the  contraction  of  one  or  more  of  these  muscles,  the  fixity 
of  the  orbital  tendon  elevating  the  more  movable  portion  of  the  muscle  during 
its  action.  Richet,  more  recently  (1843),  figured  these  muscles  with  their 
double  insertions,  as  well  as  the  deep  ocular  fascia.  This  fascia,  in  1841,  was 
described  by  Ferrall  as  the  tunica  vaginalis  oculi.  The  existence  of  these  ten- 
dons, it  has  been  asserted,  not  only  deprives  the  recti  muscles  of  any  compressive 
power,  but  also  deters  them  from  retracting  the  globe  to  any  extent,  so  that  they 
cannot  be  antagonists  of  the  obliqui,  which,  possessing  no  orbital  tendons,  un- 
doubtedly advance  it.  Hence,  we  must  find  some  other  agent  to  depress  the 
globe  in  its  socket  than  those  generally  indicated :  this  is  the  orbicularis  palpe- 
brarum. The  inner  and  outer  attachments  of  this  muscle  are  on  a  plane  poste- 
rior to  its  central  palpebral  portion,  which,  during  contraction,  is  pressed  against 
the  globe;  and  its  power  is  sustained  by  its  close  connexion  with  the  subconjunc- 
tival layer  of  the  tunica  vaginalis  oculi,  especially  at  the  inner  angle  of  the  eye. 
According  to  this  statement,  Dr.  Hewson  urges,  that  the  protrusion  of  the  globe, 
which  follows  the  ordinary  operation  for  convergent  strabismus,  is  produced,  not 
by  disturbing  the  balance  of  power  between  the  recti  and  obliqui,  as  ordinarily 
believed,  but  by  weakening  the  connexion  between  the  orbicularis  and  its 
retaining  fascia  at  the  inner  portion,  and  thus  diminishing  its  power. 

The  accompanying  figure,  (to  which,  by  the  author's  permission,  I  have  added 
the  ciphers  and  description,)  from  a  paper  by  Dr.  Hewson,  exhibits,  in  a  trans- 
verse section,  the  orbital  and  ocular  tendons  of  the  internal  and  external  rectus 

*  In  a  pnper  read  before  the  Royal  Society,  on  the  10th  of  June,  1841. 

*  First  described  by  Dalryiuple,  •*Auatomy  of  the  Human  Eye,"  1834. 
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idomIm  Mid  the  foMs  of  tho  ocular  fascjo, 
him,  *nd  vhicb  I  have  ezRmined. 
Tha  ocalar  fiscift  will  be  obi>etTe<l 
eommeDciag  apon  the  optic  nerve, 
■ad  em  be  tnccd  forwards  apon  tbe 
globe  u  far  a8  neirlj  to  the  inser- 
tioD  of  the  ocular  tendon  of  the  rec- 
tng,  where  this  tendon  perforates  it; 
immediately  anterior  to  this  perfora- 
tion the  fiucia  uplita  into  two  por- 
liona,  one  passes  in  front  of  the  orbi- 
tal tendon  to  tbe  edge  of  the  orbit, 
wbere  it  becomes  continuous  with  tbe 
broad  tarsal  ligament,  the  other  covers 
tbe  external  surface  (taking  tbe  globe 
as  a  centre)  of  the  ocular  tendon  and 
pMMs  a>  far  forwards  as  j\  of  an  inch 
fitim  the  cornea,  where  it  is  reflected 
beneath  tbe  ocular  conjunctiva  (and 
is  called  tbe  subconjunctival  layer),  to 
nnttewith  the  portion  last  described, 
■t  the  edge  of  the  orbit.  The  Bubcon- 
jnn clival  portion  is  firmly  connected 
bj  denae  areolar  tiasne,  not  only  wilb 
that  covering  tbe  orbital  tendon  (ao 
that  loirards  tbe  edge  of  the  orbit  they 
teem  to  form  but  one  layer),  but  at  the 
inner  canthoa  with  the  reflected  apo- 
nenroMa  of  tbe  tendo  palpebrarum  so 
u  tu  retain  that  tendon,  firmly,  in  its 
pUce,  *nd  thus  steady  the  depressing  po'"'.  »f^'  ^"°s  periorated  bj  ih« 
action  of  the  orWcolaris ;  but  if  this  divide) in(n twoliiy.r.,BBi]dT. 'e- 
Cuoia  ia  divided,  tbe  tendo  oouli  is  of  ilKorWiin  fr™iDfiheorbii.ii 
allowed  to  advance  during  the  action  '""".'^f^'^,  'I'L^rA!^™  u 
of  tbe  mnacle,  instead  of  holding  the  '""'"  "'"'  '  ""^  " '""  " 
inner  attachment  of  the  muscle  firmly 
in  ita  proper  place  ;  and  thus  the  de- 
prMrins  power  of  tbe  orbicularis  in 
aimiDished,  and  the  obliqui  are  per- 
mitted to  protrude  tbe  ball. 

The  ooTTectnesB  of  these  state- 
nenta  aeems  to  be  well  supported 
bj  the  results  of  Dr.  IlewHon's 
operative  procedures,  wherein  sub- 
eonjnncUval  tenotomy  is  performed 
withoat  disturbing  tbe  ocular  fascia. '} 

4.   Naial  Group. 

Pyrsmidalis  nasi, 
Compressor  oaris, 


niado  hj 


I  aTEUDi.  I.  Intorni]  r»rli 
emch  diTlding  anKriorlj  ii 
itnl  and  ocnlir.     3,  4,  i,  A,  7, 


portioD  running  a 


nth  behind  It 


sa 


lor  fificU  for  th* 


"■J 


Dilatator  naris, 
Depressor  alte  nasi, 
[Levator  la bii  superioris  alseque  nasi.] 
Tbe  PntAHlDAua  nasi  (procerus)  is  a  small  pyramidal  slip  of  muscular 

■  [For  an  •leellant  T^siunf  of  tbe  entire  snbject,  uc  an  artiols  in  tha  N.  Am.  ^led.-Chir. 
Bmav.  Uareh.  185S,  "Un  (he  Prominence  of  theEycbnll,  etc..  follDwiDg  tlie  oniinar;  ope- 
istioD  for  StrabinmnB.  With  an  ficcount  of  a  pair  of  Scissors  for  ptrforniing  the  Subcon- 
JaNcdval  Operation.    B;  Addinell  Hawsoo  U.  D.    Philudn."} 


^J 


180  MUSCLES    OF    THE    FACE. 

fibres  seat  downwards  on  the  bridge  of  the  Doee  b;  the  occipito-froDtnlig.     It  is 
interUd  into  the  teodinous  expaosian  of  the  compreESor  naris. 

Retalioiu. — By  its  upper  tur/ace  ■wiHi  the 
FiQ.  159.  integument;    by  its   vniirr  tvr/ace  with    the 

pcriosieum  of  the  frontal  and  nasal  boae.  Its 
cuter  border  coireapoDdH  with  the  edge  of  the 
orbicularis  palpebrarum ;  its  innrr  border  with 
its  fellow,  from  which  it  is  separated  by  s  vtx- 
row  cellular  space. 

The  Compressor  narib  (traDsvcTsas  nasi) 
is  a  thin  and  triaogular  muscle ;  it  ariati  by  its 
apex  from  the  canine  fossa  of  the  superior  max- 
illary bone,  and  spreads  ont  upon  the  aide  of  ths 
nose  into  a  thin  tendioons  expansion,  which  is 
continuous  across  the  ridge  with  the  muscle  of 
the  opposite  side.  It  is  connected  at  its  origin 
with  a  muscular  fasciculus  which  is  attached  In 
the  naaal  process  of  the  superior  maxillary  bone 
immediately  below  the  origin  of  the  levator  labii 
superioris  alieque  nasi.  This  mnscnlar  slip 
was  termed  by  Albinus,  munculu*  anomaltu, 
from  its  attachment  to  bone  by  both  ends;  and 
by  Santorinus,  mutcultu  rhomboideii». 

JRe/aliom.  —  By  its  tuperfieial  tur/aee  with 
the  levator  labii  superioris  proprins,  levator  latni 
superioris  alseque  nasi,  nnd  integument ;  by  its 
deep  turface  with  the  superior  maxillary  and 
nasal  bone,  anil  with  the  alar  and  lateral  car- 
tilage of  the  nose. 

The  Dilatator  narib  is  a  thin  and  iodis- 
tinct  muscular  apparatus  expanded  on  the  ala 
of  the  nostril,  and  consisting  of  an  anterior  and 
posterior  slip.  The  anterior  slip  (levator  pro* 
prius  alfe  nasi  anterior)  ariut  from  the  upper 
border  and  surface  of  the  alar  cartilage,  and  is 
iiuerled  into  the  iotegument  of  the  border  of 
the  nostril.  The  posterior  slip  (levator  pro- 
prius  alse  nasi  posterior)  ari»e»  from  the  nasal 
process  of  the  superior  maxillary  bone,  and 
sesamoid  cartilages,  and  is  interled  into  the  in- 
tegument of  the  border  of  the  noetril,  its  poa- 
terioT  half.  These  muscles  are  difficult  of  dissection,  from  the  dote  adhesion  of 
the  integument  with  the  nasal  cartilages. 

The  Bepressor  ai.^  nasi  (myrtiformis),  [called,  also,  by  some  anatomists, 
from  its  connexion  with  the  orbicularis  oris,  depreuor  labii  niperiorit  alteqva 
nail],  is  brought  into  view  by  drawing  upwards  the  upper  lip  and  raising  the 
mucous  membrane.  It  aritei  from  the  superior  maxillary  bone  in  front  of  tb« 
roots  of  the  second  incisor  and  canine  tooth  (myrtiform  fossa),  and  passes  upwanb 
and  inwards  to  he  inserted  into  the  posterior  part  of  the  columna  and  ala  nau. 
It  is  closely  connected  with  the  deep  surface  of  the  orbicularis. 

Relaliom.  —  By  its  tuperficial  nirface  with  the  mucous  membrane  of  the 
mouth,  orbicularis  oris  and  levator  labii  superioris  oleeque  nasi ;  by  ila  deep  or- 
fare  with  the  superior  maxillary  bone. 

[The  Levator  labii  supenorii  aleeque  nan  is  described,  4nd  its  action  detailod 
wim  the  next  grnup.] 

Actiont.  —The  pyramidulis  nasi,  as  a  point  of  attachment  of  the  ocoipito-froo- 
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taliBi  agists  that  muscle  in  its  action  ;  it  also  draws  down  the  inner  angle  of  the 
rjebrow,  and  hj  its  insertion  fixes  the  aponeurosis  of  the  conipressores  narium, 
and  tends  to  elevate  the  nose.  The  compressores  narium  appear  to  act  in 
expanding  rather  than  compressing  the  nares ;  hence  probably  the  collapsed  state 
of  the  nares  from  paralysis  of  these  muscles  in  the  last  moments  of  life,  or  in 
compression  of  the  brain.  The  dilatator  naris  is  a  dilator  of  the  nostril,  and  the 
depressor  alaa  nasi  draws  downwards  both  the  ala  and  columna  of  the  nose,  the 
depression  of  the  latter  being  assisted  by  the  naso-labialis. 

5.   Superior  Labial  Group, 

Orbicularis  oris,  Levator  anguli  oris. 

Levator  labii  superioris  alaeque  nasi,         Zygomaticus  major. 
Levator  labii  superioris  proprius,  Zygomaticus  minor. 

The  Orbicularis  oris  is  a  sphincter  muscle,  completely  surrounding  the 
mouth,  and  possessing  consequently  neither  origin  nor  insertion.  It  is  com- 
posed of  two  thick  semicircular  planes  of  fibres,  which  embrace  the  rima  of  the 
month,  and  interlace  at  their  extremities,  where  they  are  continuous  with  the  fibres 
of  the  buccinator,  and  the  other  muscles  connected  with  the  angle  of  the  mouth. 
The  upper  segment  is  attached  by  means  of  a  small  muscular  fasciculus  (naso- 
labialis)  to  the  columna  of  the  nose ;  and  other  fasciculi  connected  with  both  seg- 
ments, and  attached  to  the  maxillary  bones,  are  termed  '^  accessorii."  Several 
anatomists  cotisider  the  orbicularis  as  composed  of  two  portions,  internal  or  mar- 
tfinalj  in  immediate  contact  with  the  lips,  and  thick ;  and  extcmaly  broad  and 
thin ;  the  separation  between  the  two  being  indicated  by  the  coronary  arteries. 

Relations.  —By  its  superficial  surface  with  the  integument  of  the  lips,  with 
which  it  is  closely  connected.  By  its  deep  surface  with  the  mucous  membrane 
of  the  mouth,  the  labial  glands  and  coronary  arteries  being  interposed.  By  its 
circumference  with  the  numerous  muscles  which  move  the  lips,  and  by  the  iitner 
border  with  the  mucous  membrane  of  the  rima  of  the  mouth. 

The  Levator  labii  superioris  al^eque  nasi  (pyramidalis)  is  a  thin  trian- 
pilar  muscle ;  it  arises  from  the  upper  part  of  the  nasal  process  of  the  superior 
maxillary  bone;  and,  becoming  broader  as  it  descends,  is  inserted  by  two  por- 
tioD0|  one  into  the  ala  of  the  nose^  the  other  into  the  orbicularis  oris  and 
upper  lip. 

Relations,  —  By  its  superficial  surface  with  the  orbicularis  palpebrarum,  facial 
artery,  and  integument.  By  its  deep  surface  with  the  superior  maxillary  bone, 
Doseiilus  anomalus,  compressor  naris,  dilatator  naris,  and  alar  cartilage. 

The  Levator  labii  superioris  proprius  (iocisorius)  is  a  thin  quadrilateral 
miucle;  it  arises  from  the  lower  border  of  the  orbit,  and  passing  obliquely  down- 
wards and  inwards,  is  inserted  into  the  integument  of  the  upper  lip,  its  deep 
fibres  being  blended  with  those  of  the  orbicularis. 

Relations,  —  By  its  superficial  surface  with  the  lower  segment  of  the  orbicu- 
laris palpebrarum,  facial  artery,  and  integument.  By  its  deep  surface  with  the 
compressor  naris,  levator  anguli  oris,  orbicularis  oris,  and  infraorbital  artery  and 
nerve. 

The  Levator  anouli  oris  (caninus)  arises  from  the  canine  fossa  of  the  supe- 
rior maxillary  bone,  and  passes  obliquely  outwards  to  be  inserted  into  the  angle 
of  the  mouth ;  its  fibres  being  continued  into  the  inferior  segment  of  the  orbicu- 
laris, and  depressor  anguli  oris. 

Relations. — By  its  superficial  surface  with  the  levator  labii  superiori^  proprius, 
bfanches  of  the  infraorbital  artery  and  nerve,  and  inferiorly  with  the  integument. 
By  its  deep  surfart  with  the  superior  maxillary  bone  and  buccinator  mu>cle. 

The  Zygomatic  muscles  are  two  slender  fasciculi  of  fibres  which  arise  from 
tbe  malar  bone,  and  are  inserted  into  the  upper  lip.  The  zygomaticus  major 
dcseends  to  the  angle  of  the  mouth,  and  is  continuous  with  the  inferior  segment 
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of  the  orbicularis,  depressor  anguli  oris,  and  risorius  SantoriDi.  The  zygomaticos 
minor,  lying  in  front  of  the  major,  becomes  connected  with  the  outer  border  of 
the  levator  labii  superioris  proprius,  and  is  attached  to  the  integument  of  the 
upper  lip.     This  muscle  is  oflen  wanting. 

Relations,  —  The  zygomaticus  major  is  in  relation  by  its  superficial  surface 
with  the  lower  segment  of  the  orbicularis  palpebrarum  above,  and  with  the  fat 
of  the  cheek  and  integument  for  the  rest  of  its  extent.*  By  its  (feep  surface  with 
the  malar  bone,  masseter  and  buccinator  muscles,  and  facial  vessels.  The  z^go- 
maticus  minor  being  in  front  of  the  major,  has  no  relation  with  the  masseter; 
inferiorly  it  rests  on  the  levator  anguli  oris.  . 

Actions.  — The  orbicularis  oris  produces  the  direct  closure  of  the  lips  by  means 
of  its  continuity,  at  the  angles  of  the  mouth,  with  the  fibres  of  the  buccinator. 
When  acting  singly  in  the  forcible  closure  of  the  mouth,  the  integument  is  thrown 
into  wrinkles,  in  consequence  of  its  firm  connexion  with  the  surface  of  tlie 
muscle ;  its  naso-labial  fasciculus  draws  downwards  the  columna  nasi.  The  leva- 
tor labii  superioris  alaequo  nasi  lifts  the  upper  lip  with  the  ala  of  the  nose,  and 
expands  the  opening  of  the  nares.  The  levator  labii  superioris  proprius  is  the 
proper  elevator  of  the  upper  lip ;  acting  singly,  it  draws  the  lip  a  little  to  one 
side.  The  levator  anguli  oris  lifts  the  angle  of  the  mouth  and  draws  it  inwards, 
while  the  zygomatici  pull  it  upwards  and  outwards,  as  in  laughing,  and  prodnee 
the  dimple  in  the  cheek.  In  the  movement  of  laughter  the  zygomatici  are 
assisted  by  the  risorius  Santorini. 

6.  Inferior  Labial  Group. 

[Orbicularis  oris,]  Hisorius  Santorini, 

Depressor  labii  inferioris,  Levator  labii  inferioris. 

Depressor  anguli  oris, 

Dissection.  —  To  dissect  the  inferior  labial  region,  continue  the  vertical  seotioi 
from  the  middle  of  the  lower  lip  to  the  point  of  the  chin.    Then  carry  an  incision 
along  the  margin  of  the  lower  jaw  to  its  angle.     Dissect  off  the  integument  and 
superficial  fascia  from  this  surface,  and  the  muscles  of  the  inferior  labial  region 
will  be  exposed 

[The  Orbicularis  oris.  This  muscle  has  been  described  with  the  preyioos 
group.] 

The  Depressor  labii  inferioris  (quadratus  menti)  arises  from  the  oblique 
line  by  the  side  of  the  symphysis  of  the  lower  jaw,  and  passing  upwards  and 
inwards,  is  inserted  into  the  orbicularis  muscle  and  integument  of  the  lower  lip. 
Its  inner  fibres  interlace  with  those  of  the  opposite  muscle,  the  outer  fibres  reach 
nearly  to  the  angle  of  the  mouth. 

Relations.  —  By  its  superficial  surface  with  the  platysma  myoides,  part  of  the 
depressor  anguli  oris,  and  the  integument  of  the  chin  with  which  it  is  closely 
connected.  By  the  deep  surface  with  the  levator  labii  inferioris,  labial  glands, 
mucous  membrane  of  the  lower  lip,  and  mental  nerve  and  artery. 

The  Depressor  anouli  oris  (triangularis)  is  a  triangular  plane  of  musolo 
arising  by  a  broad  base  from  the  external  oblique  ridge  of  the  lower  jaw,  and 
inserted  by  its  apex  into  the  angle  of  the  mouth,  where  it  is  continuous  with  the 
levator  anguli  oris,  zygomaticus  major,  and  upper  segment  of  the  orbicularis 
Near  its  insertion  it  is  joined  by  the  following  muscle. 

Relations.  — By  its  superficial  surface  with  the  integument;  by  its  deep  «ir- 
face  with  the  depressor  labii  inferioris,  buccinator,  and  branches  of  the  mental 
nerve  an  J  artery. 

The  Bisorius  Santorini  is  a  thin  and  triangular  muscle,  consisting  of  a  few 
scattered  fasciculi  of  fibres  which  arise  from  the  fascia,  covering  the  masseter 
muscle,  and  converge  to  the  angle  of  the  mouth,  where  they  become  oonnected 
with  the  outer  border  of  the  depressor  anguli  oris,  and  continuous  with   the 
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syfTomaticns  major.  This  muscle  is  geDerally  regarded  as  a  part  of  the  platjsma 
mjoides. 

The  Levator  ij^bti  inferioris  (levator  meDti)  is  a  short  but  strong  muscle 
aruing  from  the  iocisive  fossa  of  the  lower  jaw,  aud  inserted  into  the  integument 
of  the  chin.  It  is  in  relation  with  the  mucous  membrane  of  the  mouth,  with  its 
fellow,  and  with  the  depressor  labii  inferioris. 

Actions,  —  The  depressor  labii  inferioris  draws  the  lower  lip  directly  down- 
wards, and  at  the  same  time  a  little  outwards.  The  depressor  anguli  oris,  froui 
the  radiated  direction  of  its  fibres,  will  pull  the  angle  of  the  mouth  either  down- 
wards and  forwards,  or  downwards  and  backwards,  and  be  expressive  of  grief ;  or 
acting  with  the  levator  anguli  oris,  zygomaticus  major,  and  risorius  Santorini, 
will  draw  the  angle  of  the  mouth  upwards  and  backwards,  or  directly  back- 
wards. The  levator  labii  inferioris  raises  and  protrudes  the  integument  of  the 
chin. 

7-  Maxillary  Group, 

Masseter,  Buccinator, 

Temporalis,  Pterygoideus  eztemus, 

Pterygoideus  interuus. 

DiMsection.  —  The  masseter  has  been  already  exposed  by  the  preceding  dissec^ 
tion. 

The  Masseter  (iiaaoaofA<u,  to  chew,)  is  a  short,  thick,  and  somewhat  quadri- 
lateral muscle,  composed  of  two  planes  of  fibres,  superficial  and  deep.  The  super- 
ficial  layer  arises  by  a  strong  aponeurosis  from  the  malar  process  of  the  superior 
maxillary  bone,  lower  border  of  the  malnr  bone  and  zygoma;  and  passes  down- 
wards and  backwards  to  be  inserted  into  the  ramus  and  angle  of  the  inferior  max- 
illa. The  deep  layer  arises  also  from  the  zygomatic  arch  but  extends  further 
bftek  npon  the  zygoma,  and  passes  downwards  and  forwards,  to  be  inserted  into 
the  upper  half  of  the  ramus.  This  muscle  is  tendinous  and  muscular  in  struc- 
ture; and  covered  in  by  a  fascia  (fascia  parotideo-masseterica)  which  is  connected 
with  the  zygomatic  arch  above,  and  incloses  the  parotid  gland  behind. 

Relations,  —By  its  external  surface  with  the  zypromaticus  major,  risorius  San- 
torini and  platysma  myoides,  parotid  gland  and  Stenon's  duct,  transverse  facial 
artery,  pes  anserinus,  and  integument.  By  its  internal  surface  with  the  temporal 
miuele,  buccinator,  from  which  it  is  separated  by  a  mass  of  fat^  and  ramus  of  the 
lower  jaw.  By  its  posterior  harder  with  the  parotid  gland;  by  the  anterior 
border  with  the  facial  artery  and  vein. 

JHgsection.  —  Make  an  incision  along  the  upper  border  of  the  zygoma,  for  the 
purpose  of  separating  the  temporal  fascia  from  its  attachment.  Then  saw  through 
the  zygomatic  process  of  the  malar  bone,  and  through  the  root  of  the  zygoma 
near  the  meatus  auditorius.  Draw  down  the  zygoma,  and  with  it  the  origin  of 
the  masseter,  and  dissect  the  latter  muscle  away  from  the  ramus  and  angle  of  the 
inferior  maxilla.  Now  remove  the  temporal  fascia  from  the  rest  of  its  attach- 
ment, and  the  whole  of  the  temporal  muscle  will  be  brought  into  view. 

The  Temporalis  (crotaphytes)  [xpota^,  the  temple],  is  a  broad  and  radiating 
nmscle,  occupying  a  considerable  extent  of  the  side  of  the  head,  and  filling  the 
temporal  fossa.  It  is  covered  in  by  a  dense  fascia  (temporal  fascia),  which  is 
mttached  along  the  temporal  ridge  on  the  side  of  the  skull,  extending  from  the 
external  angular  process  of  the  frontal  bone  to  the  mastoid  portion  of  the  tem- 
poral; and  inferiorly  to  the  upper  border  of  the  zygoma.  The  muscle  arises  by 
tendinous  fibres  from  the  whole  length  of  the  temporal  ridge,  and  by  muscular 
ibres  from  the  temporal  fascia  and  entire  surface  of  the  temporal  fossa.  Its 
fibra  converge  to  a  strong  and  narrow  tendon,  which  is  inserted  into  the  apex 
iDd  internal  surface  of  the  coronoid  process  of  the  lower  jaw. 

RdaHonM.  —  By  its  external  surface  with  the  temporal  fascia  (which  separates 
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it  from  the  sttolIeDS  aad  atlrahens  aurem  muscle,  and  temporal  vesBelB  and 
nerves)  and  with  ibe  zygoma  and  mossetor.  By  its  iniemal  tur/ace  with  the 
bones  formiDg  tha  temporal  fonsa,  the  external  pterygoid  muscle,  part  of  the 
buocinator,  and  tbe  internal  maxillary  artery  with  its  deep  temporal  branches. 

By  sawing  through  the  corouoid  process  near  its  base,  and  pulling  it  upwards, 
together  with  the  temporal  muscle,  which  may  bo  dissocled  from  the  foaaa,  we 
obtain  a  view  of  ihe  entire  extent  of  the  buccinator  and  external  pterygoid 
muscle. 

The  Buccinator  (burcina,  a  trumpet;  alveolo-IahialiB),  the  trampeter's 
muscle,  arinen  from  the  alveolar  process  of  the  superior  maxillary  bone,  the 
external  oblique  line  of  the  inferior  maxillary  as  far  forwards  as  the  second 
bicuspid  tooth,  and  the  pterygo-ni axillary  ligament.  This  ligament  is  the  rapbri 
of  union  between  the  buccinator  and  superior  constrictor  muscle,  and  is  attached 
by  one  extremity  to  the  hamular  process  of  the  internal  pterygoid  plate,  and  by 
the  other  to  the  extremity  of  the  molar  [or  mjlo-hyoidean]  ridge.  The  fibres  of 
the  mascio  converge  towards  tbe  angle  of  the  mouth,  where  some  arc  contiaaous 
with  the  levator  and  depressor  anguli  oris,  and  the  rest  cross  each  other,  tho 
superior  being  continuous  with  the  inferior  scgmeat  of  the  orbicularis  oris,  the 
inferior  with  the  superior  segment.  The  muscle  is  invested  externally  by  a  thin 
fascia  (buccal)  which  extends  backwards  to  tbe  pharynx. 

Relatiotu By  its  external  lur/ace,  posteriorly,  with  a  large  and  rounded 

)na!>s  of  fat,  which  separates  the  muscle  from  the  ramus  of  iha  lower  jaw,  tempo- 
ralis, and  masscler :  anieriur/y  with  the  risorius  Saotarini,  zygomatic],  levator 
anguli  oris,  and  depressor  anguli  oris.  It  is  also  in  relation  with  a  part  of  Sle- 
non'a  duct,  (which  pierces  it  opposite  the  second  molar  tooth  of  the  upper  jaw,) 
witli  the  transverse  facial  artery,  branches  of  the  facial  and  buccal  nerve,  and 
facial  artery  and  vein.  By  its  internal  tur/ace  with  the  buccal  glanda  uid 
mucous  membrane  of  the  mouth. 

The  Pterygoideub  extxrnus  is  a  short  and  thick  muscle,  broader  at  its 
origin  than  at  its  insertion.  It  arita  by  two  heads,  one  from  the  under  surface 
of  the  great  ala  of  tbe  sphenoid,  and  pterygoid  ridge;  the  other  irom  the  external 
pterygoid  plaie,  tuberosity  of  the  palate  bone  and  tuberosity  of  tbe  superior  max- 
illary The  fibres  pass  backwards  to  be  in*trted  into  the  neck  of  the  loirer  jaw 
and  inte  the  interarticular  fibro-cartilage. 
Pio.  IGO.  Tho  internal  maxillary  artery  passes  between 

the  two  heads  of  this  muscle. 

Relations By  its  external  uir/aix  with 

tbe  ramus  of  tbe  lower  jaw,  temporal  mus- 
cle, and  internal  maxillary  artery;  by  its 
internal  lur/aee  with  tbe  internal  pterygoid 
muscle,  internal  lateral  ligament  of  the  jaw, 
arteria  meningea  media,  and  inferior  maxil* 
lary  nerve;  by  its  upper  border  with  the 
muscular  branches  of  the  inferior  maxillary 
nerve;  tbe  internal  maxillary  artery  puses 
between  its  two  beads,  and  its  lower  bead 
is  pierced  by  tbe  buccal  nerve. 
,„.„.«.  „.b  ..d  ,b.  „,u,  pm  .r  ,  ■""  "'1'°;'  P'o'JP'i"!  ""Kk  »»■•  "ow 
Ihe  rsmni  of  the  lower  jsir  hoTo  been  re  removed,  the  ramus  of  the  lower  jaw  sawn 

moved,  in  order  lo  bring  Ibeae  iNuiclei  '■''"'Ugh  itH  lower  third,  and  the  head  of  the 
inio  view.  1.  The  fphenoid  origin  of  ^"^  dislocated  from  its  Socket  and  with- 
ilie  eiurnml  pterygoid.  2.  lu  pterygoid  drawn,  for  the  purpose  of  Seeing  the  pt«i;- 
nrigin,    3.  The  internal  pterygoid.  goidens  internuB. 

The  Pteryqoideus  rKTEENca  is  a  thick 
quadrangular  muscle.  It  ariiet  from  tbe  pterygoid  fossa  and  descends  obliquely 
backwaris,  to  be  interled  inte  the  ramus  and  angle  of  tbe  lower  jaw:  it  rcseU' 
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bi<^  the  masseter  id  appearance  and  direction,  and  was  named  by  Winslow, 
internal  masseter. 

Relations,  —  By  its  external  surface  with  the  external  pterygoid,  inferior  max- 
illary nerve  and  branches,  internal  maxillary  artery  and  branches,  internal  lateral 
ligament,  and  ramus  of  the  lower  jaw.  By  its  internal  surface  with  the  tensor 
palati,  superior  constrictor  and  fascia  of  the  pharynx ;  by  its  posterior  border 
with  the  parotid  gland. 

Actions,  —  The  maxillary  muscles  are  the  active  agents  in  mastication,  and 
form  an  apparatus  admirably  fitted  for  that  office.  The  buccinator  circumscribes 
the  cavity  of  the  mouth,  and  with  the  aid  of  the  tongue  keeps  the  food  under  the 
immediate  pressure  of  the  teeth.  By  means  of  its  connexion  with  the  superior 
constrictor,  it  shortens  the  cavity  of  the  pharynx  from  before  backwards,  and 
becomes  an  auxiliary  in  deglutition.  The  temporal,  the  masseter,  and  the  inter- 
nal pterygoid  are  the  bruising  muscles,  drawing  the  lower  jaw  against  thu  upper 
with  great  force.  The  two  latter,  from  the  obliquity  of  their  direction,  assist  the 
external  pterygoid  in  grinding  the  food,  by  carrying  the  lower  jaw  forwards  upon 
the  upper;  the  jaw  being  brought  back  again  by  the  deep  portion  of  the  masseter 
and  posterior  fibres  of  the  temporal.  The  whole  of  these  muscles,  acting  in  suc- 
cession, produce  a  rotatory  movement  of  the  teeth  upon  each  other,  which,  with 
the  direct  action  of  the  lower  jaw  against  the  upper,  cfiiects  the  mastication  of 
the  food. 

8.  Aurxculur  Group, 
Attollens  aurem,  Attrahens  aurem,  Hetrahens  aurem. 

[These  three  muscles  are  the  extrinsic  muscles  of  the  ear.  The  intrinsic  mus- 
cles are  described  with  the  anatomy  of  the  ear.]  ' 

DisMection,  —  The  three  small  muscles  of  the  ear  may  be  exposed  by  removing 
a  square  of  integument  from  around  the  auricula.  This  operation  must  be  per- 
formed with  care,  otherwise  the  muscles,  which  are  extremely  thin,  will  be  raised 
with  the  superficial  fascia.  They  are  best  dissected  by  commencing  with  their 
tendons,  and  thence  proceeding  in  the  course  of  their  radiating  fibres. 

The  Attollens  aurem  (superior  auriculsc),  the  largest  of  the  three,  is  a  thin 
triangalar  plane  of  muscular  fibres,  arising  from  the  lateral  portion  of  the  galea 
aponenrotica  and  aponeurosis  of  the  occipito-frontalis,  at  about  the  middle  of  the 
temporal  ridge,  and  inserted  into  the  convexity  of  the  fossa  triangularis  of  the 
pinna. 

It  IB  in  relation  by  its  external  surface  with  the  integument,  and  by  the  internal 
with  the  galea  aponeurotica  and  temporal  fascia. 

The  Attrahens  aurem  (anterior  auriculae),  also  triangular,  arises  from  the 
the  lateral  portion  of  the  aponeurosis  of  the  occipito-frontalis  above  the  zygoma, 
and  is  inserted  into  the  spine  of  the  helix. 

It  IB  tfi  relation  by  its  external  surface  with  the  integument;  and  by  the 
internal  with  the  galea  aponeurotica,  temporal  fascia,  and  temporal  artery  and 
veinB. 

The  Retrahens  aurem  (posterior  auriculee),  arises  by  two,  (sometimes  three). 
muscular  slips  from  the  root  of  the  mastoid  process.  They  are  inserted  into  the 
posterior  snifaoe  of  the  concha. 

It  IB  in  relation  by  its  external  surface  with  the  integument,  and  by  its  internal 
ioHaoe  with  the  mastoid  p<<rtion  of  the  temporal  bone. 

Actiims,  —  The  cLctions  of  the  auricular  muscles  are  expressed  in  their 
names  \  they  have  but  little  power  in  man,  but  are  important  muscles  in  brutes. 

'  [The  extriDsic  muscles  moTe  the  auricle  as  a  whole ;  the  intrinsic  muscles  move  the 
diffvent  parts  of  the  auricle  upon  each  other.] 
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MUSCLES   OF   THE   NECK. 

The  muscles  of  the  oeck  may  be  arranged  into  eight  groups,  corresponding 
fiith  the  natural  divisions  of  the  region ;  they  are,  the 

1.  Superficial  group. 

2.  Depressors  of  the  os  hyoides  and  larynx. 
8.  Elevators  of  the  os  hyoides  and  larynx. 

4.  Lingual  group. 

5.  Pharyngeal  group. 

6.  Palatine  group. 

7.  Praevertebral  group. 

8.  Laryngeal  group^ 

The  muscles  in  each  group  are  as  follow :  — 


1.  Superficial  group. 

Platysma  myoides, 
Sterno-cleido-mastoidcus. 

2.  Depressors  of  the  os  hy- 
oides and  larynx. 

Sterno-hyoideus, 
Sterno-thyroideus, 
Thyro-hyoideus, 
Omo-hyoideus. 

3.  Elevators  of  the  os  hy- 
oides and  larynx. 

Digastricus, 
Stylo-hyoideus, 
Mylo-hyoideus, 
Genio-hyoideus, 
(Genio-byo-glossus. )' 

4.  Muscles  of  the  tongue, 

(Genio-byo-glossus,)' 

Uyo-glossus, 

Lingualis, 

Stylo-glossus, 

(Palato-glossus.)^ 


6.  Muscles  of  the  pharynx. 
Constrictor  inferior, 
Constrictor  medius, 
Constrictor  superior, 
Stylo-pharyngeus, 
(Palato-pharyngeus.)' 

6.  Muscles  of  the  soft  palate. 

Levator  palati, 
Tensor  palati, 
Azygos  uvulae, 
(Palato-glossufl,)  ■ 
(Palato-pharyngeus.)' 

7.  Fravertebral  group. 

Rectus  anticus  major, 
Rectus  anticus  minor, 
Scalenus  anticus, 
Scalenus  medius. 
Scalenus  posticus, 
Longus  colli. 

8.  Muscles  of  the  larynx. 

Crico-tbyroideus, 
Crico-arytenoideus  posticus, 
Crico-arytenoideus  lateralis, 
Thyro-arytenoideus, 
Arytenoideus. 


First  or  Superficial  Group. 
Platysma  myoides. 


Steroo-cleido-mastoideus. 


Dissection-.  —  The  dissection  of  the  neck  should  be  commenced  by  making  an 
incision  along  the  middle  lind  of  its  fore  part  from  the  chin  to  the  sternum,  and 
bounding  it  superiorly  and  inferiorly  by  two  transverse  incisions ;  the  superior 
being  carried  along  the  margin  of  the  lower  jaw,  and  across  the  mastoid  process 
to  the  tubercle  on  the  occipital  bone,  the  inferior  along  the  clavicle  to  the  acro- 
mion process.  The  square  flap  of  integument  thus  included  should  be  turned 
back  from  the  entire  side  of  the  neck,  which  brings  into  view  the  superficial 
fascia,  and  on  the  removal  of  a  thin  layer  of  superficial  fascia  the  platysma 
myoides  will  be  exposed. 

^  [As  this  muscle  belongs  to  two  groups  I  have  inclosed  it  with  parentheses.] 
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Tbe  Plattsma  HYDIDE8  (itiLoriK  ;iv{  tlSof,  broad  muscle-like  Umctla;  latissi- 
miu  colli;  aQbcutaneus  colli;  thonco-facialis)  is  a  thin  plane  of  muscular  fibres, 
ritiuted  bcDcath  the  integument  on  the  side  of  tbe  neck ;  it  arisn  from  tbe  fascia 
of  the  pectonliB  major  and  deltoid  muscle,  and  pSBsea  obliquely  upwards  and 
inwftrda  to  be  interted  into  the  aide  of  the  chin,  oblique  line  of  tbe  lower  jaw, 
angle  of  the  mouth,  and  cellular  tisBue  of  the  face.  The  anterior  fibres  are  con- 
tinuooB  beneath  the  chin,  with  the  muacle  of  the  opposite  side ;  tbe  next  interlace 
with  the  depressor  anguli  oris  and  depressor  labii  inferioris;  tbe  posterior  fibres 
»re  diaposed  in  a  tranSTerse  direction  across  tbe  lower  part  of  the  face,  arising 
from  the  fascia  of  the  parotid  gland  and  masseter  muscle,  and  inserted  into  the 
angle  of  the  mouth  (risorius  Santorini).  The  enlire  muscle  is  analogous  to  the 
cntaDeons  muscle  of  brutes,  the  panoJculoa  carnosns. 

Relati'oiu.  —  By  its  external  turfaee  with  the  integument,  witb  which  it  is 
closely  adherent  below,  but  loosely  above.  By  its  internal  ivr/aee,  below  tbe 
clavicle,  with  the  pectoralis  major  and  deltoid;  in  the  neck  with  the  trapezius, 
stemo-mastoid,  external  jugular 

vein  and  deep  cervical  fascia ;  P'o.  161,       . 

on  tbe  face,  with    tbe  parotid  ___ 

gland,  maaseter,  facial  artery 
■nd  vein,  buccinator,  depressor 
■nguli  oris,  and  depressor  labii 

On  raising  tbe  platysma 
ihroughout  ita  whole  extent, 
ihe  stemo-maBtoid  ia  brought 
into  view. 

The  Stekno-cleido-mastoi* 
DEUS  ia  the  large  oblique  muscle 
of  the  neck,  and  is  situated  be- 
tween two  layers  of  tbe  deep 
cervical  fascia.  It  ariMea,  as  im- 
plied by  its  name,  from  tbe 
ateniam  and  clavicle  (s)Ll(5ul*^, 
and  passea  obliquely  upwards 
and  backwards,  to  be  interted 
into  the  mastoid  process  of  the 
temporal,  and  superior  curved 
line  of  the  occipital  bone.  The 
■temal  portion  arises  by  a 
rounded  tendon,  increases  in 
breadth  as  it  ascends,  and  spreads 
oat  to  a  considerable  citent  at 
its  inaertion.  The  clavicular 
portion  is  broad  and  fleshy,  sepa- 
rate from  the  sternal  portion  be- 
low, but  blended  with  the  poste- 
rior surface  of  the  latter  on  it 

The  two  portions  of  this  mus- 
cle are  aometimes  described  as 
■eparate  muscles  under  tbe  names 
of  itemo-maiioideui  (nutator 
capitis  intenias,  vel  anticus)  sod 
tiiiJo-matloideii  (  o  utotor  ca  pitis 
«nemua,  vel  posticus). 


UciacLits  or  nr.  akter 

JOB  ASPECT  or  THB  KECK  ;    On 

tba  right  ilde  of  tbg  Ggn 

ra  the  •aperfieiol  diikcIm  ara 

■een,  oD  tha  left  tbe  deep. 

1.  Poilerior  beHj  of  digM. 

tricut      2.  Ill   KBlerior 

ball,.      Apont«o.i.  pBlle,, 

throngh  which  Hi  tendon 

it  laan  paiiing,  altachad  to 

the  hodj  Df  iha  oa  bymit 

■  3.    4.  Btf  la-byoidaai  mni- 

cie.  tmnaBH.!  bj  Iha  pwl 

erior  bellj  of  tha  digMtrinu. 

S.  Mjlo-hjoideoi.     6,  Gei 

nio-hyoldeni.   T.  The  tongue. 

8.  Hjo-gloMui.      9.  etjk 

i-glomn,     10.  Slyio.pharyn- 

13.  In  olmlcuUr  origin.  14.  Slarno-hjoiJ.  15.  Star. 
no-th)rn.idortherighl.ida.  1*.  Thjro-hjoid.  IT.  Hjoid 
portion  of  the  omo-hjoid.  18. 18.  Iii  iciipalar  portion  ; 
on  tha  left  lida,  tha  Undon  uf  Ihe  mnicle  ii  leen  to  ba 
.bound  do»o  bj  a  portion  of  tha  deep  cerricsl  fnacia. 
IS.  CI»icalBr  portion  of  Iha  tnpeiiui.  20.  Scnlenui 
utieui,  of  the  right  aide.  SI.  Seilanaa  potticat. 
2S.  Scalenoa  madiut,  aeeo  iMmeen  iba  loo. 

moid  bone  is  sometimes  found  in  the  Rtemal 
;  this  is  regarded  as  the  sternal  rudiment  of  a  cervical  rib;  and  the^e 
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osseous  formntions  have  been  described  by  Brescbet  under  tbe  name  of  ossa 
suprasternalia  vcl  episternalia. 

Relations,  — By  its  superficial  surface  viiiYi  tbe  integument,  platysma  myoidee, 
external  jugular  vein,  superficial  branches  of  the  cervical  plexus  of  nerves,  and 
anterior  layer  of  tbe  deep  cervical  fascia.  By  its  deep  surface  with  the  deep  layer 
of  tbe  cervical  fascia,  sterno-clavicular  articulation,  sterno-hyoid,  sterno-thyroid, 
omo-hyoid,  scaleni,  levator  anguli  scapulse,  splenii,  and  posterior  belly  of  the 
digastricus  muscle ;  phrenic  nerve,  transversa  colli  and  suprascapular  artery ; 
deep  lyn)phatic  glands,  sheath  of  the  common  carotid  artery  and  internal  jugular 
vein,  descendens  noni  nerve,  external  carotid  artery  with  its  posterior  branches, 
and  commencement  of  the  internal  carotid  artery;  cervical  plexus  of  nerves, 
pneumogastric,  spinal  accessory,  hypoglossal,  sympathetic,  and  facial  nerve,  and 
parotid  gland.  It  is  pierced  on  this  aspect  by  the  spinal  accessory  nerve.  The 
anterior  border  oi  the  muscle  is  the  posterior  boundary  of  the  great  anterior  trian- 
gle, the  other  two  boundaries  being  the  middle  line  of  the  neck  in  front,  and  the 
lower  border  of  the  jaw  above.  It  is  the  guide  to  the  operations  for  the  ligature 
of  the  common  carotid  artery  and  arteria  innominata,  and,  on  the  left  side,  for 
oesophagotomy.  The  posterior  border  is  the  anterior  boundary  of  the  great  pos- 
terior triangle ;  the  other  two  boundaries  being  the  anterior  border  of  the  trape- 
zius behind,  and  the  clavicle  below. 

Actions,  —  The  platysma  produces  a  muscular  traction  on  the  integument  of 
the  neck,  which  prevents  it  from  falling  so  flaccid  in  old  persons  as  it  would  if 
the  extension  of  the  skin  were  the  mere  result  of  elasticity.  It  draws  also  on 
the  angle  of  the  mouth,  and  is  one  of  the  depressors  of  the  lower  jaw.  The 
transverse  fibres  draw  the  angle  of  the  mouth  outwards.  The  sterno-mastoid  mus- 
cles (nutatores  capitis)  are  the  great  anterior  muscles  of  connexion  between  the 
thorax  and  the  head.  Both  muscles  acting  together  bow  the  head  directly  for- 
wards. Tbe  clavicular  portions,  acting  more  forcibly  than  the  sternal,  give  sta- 
bility and  steadiness  to  the  head  in  supporting  great  weights.  Either  muscle 
acting  singly  would  draw  the  head  towards  the  shoulder  of  the  same  side,  and 
carry  tbe  face  towards  the  opposite  side. 

Second  Group Depressors  of  the  Os  Ht/oides  and  Larynx, 

Sterno-hyoideus,  Thyro-hyoideus, 

Sterno-tbyroideus,  Omo-byoideus. 

Dissection,  —  These  muscles  are  brought  into  view  by  removing  the  deep 
fascia  from  off  the  front  of  the  neck  between  the  two  sterno-mastoid  muscles.  The 
omo-hyoid  to  be  seen  in  its  whole  extent  requires  that  the  sterno-mastoid  muscle 
be  divided  from  its  origin  and  turned  aside. 

Tbe  Sterno-hyoideus  is  a  narrow,  riband-Iikc  muscle,  arising  from  the  pos- 
terior surface  of  the  first  bone  of  the  sternum  and  from  the  posterior  sterno-clavio- 
ular  ligament  (sometimes  from  the  inner  extremity  of  the  clavicle,  and  some- 
times from  the  cartilage  of  the  first  rib).  It  is  inserted  into  tbe  lower  border  of 
tbe  OS  hyoides.  The  sterno-hyoidei  are  separated  by  a  considerable  interval  at 
the  root  of  the  neck,  approach  each  other  as  they  ascend,  and  are  again  separated 
on  the  thyroid  cartilage;  they  are  frequently  traversed  below  by  a  tendinous 
intersection. 

Relations. — By  its  external  surface  with  the  deep  cervical  fascia,  platysma 
myoides  and  sterno-mastoid  muscle;  by  its  internal  surface  with  the  sterno-thy- 
roid, and  thyro-hyoid  muscle,  and  superior  thyroid  artery. 

The  Sterno-thyroideus,  broader  than  the  preceding,  beneath  which  it  lies, 
arises  from  tbe  posterior  surface  of  the  upper  bone  of  the  sternum,  and  from  the 
cartilage  of  thq  first  rib ;  it  is  inserted  into  the  oblique  line  on  the  great  ala  of  the 
thyroid  cartilage.  Tbe  inner  borders  lie  in  contact  along  the  middle  line,  and 
the  muscles  are  marked  by  a  tendinous  intersection  at  their  lower  part.     Some 
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of  the  fibres  of  this  muscle  are  continued  directly  into  the  thyfo-hyoideus  with- 
out interTening  attachment;  others  are  continuous  with  the  inferior  constrictor. 

Relations.  —  By  its  external  surface  with  the  sterno-hyoid,  omo-hyoid,  and 
stemo-mastoid  muscle ;  by  its  internal  surface,  with  the  trachea,  inferior-thyroid 
veins,  thyroid  gland,  lower  part  of  the  larynx,  sheath  of  the  common  carotid 
artery  and  internal  jugular  vein,  subclavian  vein,  vena  innominata,  and,  on  the 
right  side,  arteria  innominata.  The  middle  thyroid  vein  lies  along  its  inner 
border. 

The  Thtro-htoideus  is  the  continuation  upwards  of  the  sterno-thyroid 
moacle.  It  arises  from  the  oblique  line  on  the  thyroid  cartilage,  and  is  inserted 
into  the  lower  border  of  the  body,  and  great  cornu  of  the  os  hyoides  for  one  half 
its  length. 

Relations.  —  By  its  external  surface  with  the  sterno-hyoid  and  omo-hyoid 
muscle ;  by  its  internal  surface  with  the  great  ala  of  the  thyroid  cartilage,  thyro- 
hyoidean  membrane,  and  superior  laryngeal  artery  and  nerve. 

The  Omo-htgidius  (cSfio;,  shoulder)  is  a  double-bellied  muscle  passing  ob- 
liquely across  the  neck  from  the  scapula  to  the  os  hyoides ;  it  forms  an  obtuse 
aogle  behind  the  sterno-mastoid,  and  is  retained  in  that  position  by  a  process  of 
the  deep  cervical  fascia  which  forms  a  sheath,  for  its  tendon  and  holds  it  in  con- 
nexion with  the  sternum  and  first  rib.  It  arises  from  the  upper  border  of  the 
scapula  and  transverse  ligament  of  the  suprascapular  notch  \  and  is  inserted  into 
the  OS  hyoides  at  the  junction  of  the  body  and  great  cornu. 

Relations By  its  superficial  surface  with  the  trapezius,  subclavius,  clavicle, 

deep  cervical  fascia,  platysma  myoides,  sterno-mastoideus,  and  integument.  By 
its  deep  surface  with  the  brachial  plexus,  scaleni  muscles,  phrenic  nerve,  sheath 
of  the  common  carotid  artery  and  ju^Iar  vein,  descendens  noni  nerve,  sterno- 
thyroid and  thyro-hyoid  muscle,  and  the  sterno-hyoid  at  its  insertion. 

The  scapular  portion  of  the  muscle  divides  the  great  posterior  triangle  into  a 
siipenor  or  occipital  triangle^  and  an  inferior  or  subclavian  triangle;  the  latter 
contains  the  subclavinn  artery  and  brachial  plexus  of  nerves;  the  other  two 
boundaries  of  the  subclavian  triangle  being  the  sterno-mastoid  in  front  and  the 
clavicle  below.  The  hyoid  portion  of  the  muscle  divides  the  great  anterior 
triangle  into  an  inferior  carotid  triangle  situated  below  the  muscle,  and  a  supe- 
rior triangle  which  lies  above  the  muscle,  and  is  again  subdivided  by  the  digaa- 
tricus  into  the  submaxillary  triangle  and  superior  carotid  triangle.  The  other 
two  boundaries  of  the  inferior  carotid  triangle  are  the  middle  line  of  the  neck  in 
front  and  the  anterior  border  of  the  sterno-mastoid  behind.  The  other  bounda- 
ries of  the  superior  carotid  triangle  are  the  posterior  belly  of  the  digastricus  above 
and  the  anterior  border  of  the  sterno-mastoid  behind. 

Actions,  —  The  four  muscles  of  this  group  are  depressors  of  the  os  hyoides  and 
larynx.  The  three  former  drawing  these  parts  downwards  in  the  middle  line, 
and  the  two  omo-hyoidei  regulating  their  traction  to  the  one  or  other  side  of  the 
neck,  according  to  the  position  of  the  head.  The  omo-hyoid  muscles,  by  means 
of  their  connexion  with  the  cervical  fascia,  are  rendered  tensors  of  that  portion 
of  the  deep  fascia  which  covers  the  lower  part  of  the  neck,  between  the  two  stemo- 
naatoid  muscles. 

Third  Group,  —  Elevators  of  the  Os  Hyoides. 

Digastricus,  Genio-hyoideus, 

Stylo-hyoideus,  Geoio-hyo-glossus. 

Mylo-hyoideus, 

DisMection. — These  are  best  dissected  by  placing  a  high  block  beneath  th«. 
neek,  and  throwing  the  head  backwards.  The  integument  has  been  already  dis- 
neeted  away  and  the  removal  of  some  cellular  tissue  and  fat  brings  them  clearly 
into  view. 
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The  DiGASTRicus  (6iff  twice,  yoatvip,  belly,  biventer)  is  a  small  muscle  situated 
immediately  beneath  the  side  of  the  body  of  the  lower  jaw ;  fleshy  at  each  extre- 
mity, and  tendinous  in  the  middle.  It  arises  from  the  digastric  fossa  and  ante- 
rior border  of  the  mastoid  process  of  the  temporal  bone ;  pierces  by  its  posterior 
belly  the  stylo-hyoideus  muscle,  and  is  inserted  into  a  depression  on  the  inner 
side  of  the  lower  jaw,  close  to  the  symphysis.  The  middle  tendon  is  held  in 
connexion  with  the  body  of  the  os  hyoides  by  an  aponeurotic  loop,  through  which 
it  plays  as  through  a  pulley;  the  loop  being  lubricated  by  a  synovial  membrane. 
A  thin  layer  of  aponeurosis  is  given  off  from  the  tendon  of  the  digastricus  at  each 
side,  which  is  connected  with  the  body  of  the  os  hyoides,  and  forms  a  strong 
plane  of  fascia  between  the  anterior  portions  of  the  two  muscles.  This  fascia,  the 
supra-hi/oidean,  is  continuous  with  the  deep  cervical  fascia. 

Relations.  —  By  its  superficial  sur/ou-e  with  the  platysma  myoides,  stemo- 
mastoid,  anterior  fasciculus  of  the  stylo-hyoid  muscle,  parotid  gland,  and  submax- 
illary gland.  By  its  deep  svr/ace  with  the  styloid  muscles,  hyo-glossus,  mylo- 
hyoideus,  external  carotid  artery,  lingual  and  facial  artery,  internal  carotid  artery, 
jugular  vein,  and  hypoglossal  nerve.  The  digastric  muscle  forms  the  two  infe- 
rior boundaries  of  the  submaxillary  triangle,  the  superior  boundary  being  the  side 
of  the  body  of  the  lower  jaw.  In«  the  posterior  half  of  the  submaxillary  triangle 
are  situated  the  submaxillary  gland  and  facial  artery. 

The  Sttlo-htoideus  is  a  small  and  slender  muscle  situated  in  immediate 
relation  with  the  posterior  belly  of  the  digastricus,  by  which  it  is  pierced.  It 
arises  from  the  middle  of  the  styloid  process,  its  outer  side,  and  is  inserted  into 
the  body  of  the  os  hyoides  near  the  middle  hne. 

Relations,  —  By  its  superficial  surface  with  the  posterior  belly  of  the  digas- 
tricus, parotid  gland  and  submaxillary  gland ;  its  deep  relations  are  similar  to 
those  of  the  posterior  belly  of  the  digastricus. 

The  digastricus  and  stylo-hyoideus  must  be  removed  from  their  connexion 
with  the  lower  jaw  and  os  hyoides,  and  turned  aside  in  order  to  see  the  next 
muscle. 

The  Mtlo-HTOIDEUS  (/it^,  mola,  i.e.,  attached  to  the  molar  ridge  of  the 
lower  jaw)  is  a  broad  and  triangular  plane  of  muscular  fibres,  forming,  with  its 
fellow  of  the  opposite  side,  the  inferior  wall  or  floor  of  the  mouth.  It  arises 
fleshy  from  the  molar  [or  mylo-hyoidean]  ridge  of  the  lower  jaw  as  far  back  as 
the  last  rf^)lar  tooth,  and  proceeds  inwards  and  backwards  to  the  middle  line, 
where  it^bres  are  continuous  with  those  of  the  opposite  side,  the  posterior  fibres 
being  inserted  into  the  lower  border  of  the  body  of  the  os  hyoides.  At  the 
middle  line  the  union  is  tendinous  on  the  upper  surface  in  front,  on  the  lower 
behind,  the  rest  being  fleshy. 

Relations,  —  By  its  superficial  or  inferior  surface,  with  the  platysma  myoides, 
digastricus,  supra-hyoidean  fascia,  submaxillary  gland,  and  submental  artery.  By 
its  deep  or  superior  surface  with  the  genio-hyoideus,  genio-hyo-glossus,  hyo-glos- 
Bus,  stylo-glossus,  gustatory  nerve,  hypoglossal  nerve,  Wharton's  duct,  sublingual 
gland,  and  mucous  membrane  of  the  floor  of  the  mouth. 

After  the  mylo-hyoideus  has  been  examined,  it  should  be  cut  away  from  its 
origin  and  insertion,  and  completely  removed.  The  view  of  the  next  muscles 
would  also  be  improved  by  dividing  the  lower  jaw  a  little  to  the  side  of  the  sym- 
physis, and  drawing  it  outwards ;  or  removing  it  altogether  if  the  ramus  have 
been  already  cut  across  in  dissecting  the  internal  pterygoid  muscle.  The  tongue 
may  then  be  drawn  out  of  the  mouth  by  means  of  a  hook. 

The  Genio-htoideus  (yiv^toy,  the  chin)  arises  from  a  small  tubercle  on  the 
inner  side  of  the  symphysis  of  the  lower  jaw,  and  is  inserted  into  the  body  of  the 
OS  hyoides.  It  is  a  short  and  slender  muscle,  closely  connected  with  its  fellow 
and  with  the  border  of  the  following. 

Relations,  —  By  its  superficial  or  inferior  surface  with  the  mylo-hyoideus;  by 
the  deep  or  superior  surface  with  the  lower  border  of  the  genio-hyo-glossus. 
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The  Obnio-HTO-OLOSsus  (ft^aa,  the  tongue)  is  a  -triaDpmlar  muscle,  narmw 
utd  pointed  at  its  origin  from  the  lower  jaw,  broad  and  fan-ehuped  at  iis  attoch- 
meot  to  the  tongue.     It  arite»  from  a 

tubcpcle  immediatelj  above  that  of  the  Fio.  163. 

genio-hjoidens,  and  apreoda  out  to  be 
tHierfed  into  the  whole  length  of  the 
tongue,  &om  base  to  apex,  and  into  the 
<M  hyoulea. 

Rdationt. — Bjita.i'nner  tur/aee  with 
ita  fellow  of  the  oppoaite  aide.  By  its 
outer  tur/aee  with  the  mylo-byoideus, 
h;o-gIoBius,  etjlo-glossue,  lingualis,  aub- 
lingual  gland,  lingual  artery,  and  hypo* 
gloMal  nerve.  By  its  upper  border  with 
(be  mucins  membrene  of  the  floor  of  the 
uioath,  in  the  Eituation  of  the  fnenum 
lingBffi;  by  its  toteer  border  with  the 
genio-hyoideus. 

Aefioti*.  —  The  whole  of  this  group 
of  nmaclea  acta  on  the  os  hyoides  when 
the  lower  jaw  is  closed,  and  on  the  lower 
jaw  when  the  oa  hyoides  is  drawn  down- 
wards and  fixed  by  the  depresaors  of  the 
oa  hyoides  and  larynx.  The  genio-hyo- 
glossus  IB,  moreover,  a  muscle  of  the 
tongue ;  its  action  upon  that  oi^n  will 
be  considered  with  the  next  group. 

Iburlh    Group.  —  Muirle*   of  the 

Qenio-hyo-glossus, 

Hyo-gioMus, 

Lingualis, 

Stylo-glossus, 

Palato-glosBus. 
Theae   are  already  exposed   by    the 
prepara^OD  we   have  just  made ;  there 
rrmains,  therefore,  only  to  dissect  and 

[The  genio-byo-gloMUB,  byo^losaus, 
Mylo-glossus,  and  palato-gloMus  are  the 
exfruwic  uascles  of  the  tongue.  The 
intriime  mosclea  are  described  with  the 
luunalu  and  with  the  organ  of  taste.] 

The  Genio-hyo-glomt,  the  first  of  these  muscles,  haa  been  described  with  the 
last  group. 

The  Hxo-aLOBBD8  is  a  square-shaped  plane  of  muscle,  arin'n^  from  the  whole 
icogth  of  the  great  comu  and  from  the  body  of  the  os  hyoides;  and  interUd 
between  the  stylo-glossus  and  lingnilie  into  the  side  of  the  tongue.  The  dlree- 
liim  of  the  fibres  of  that  portion  of  the  muscle  which  arisen  from  the  body  i^ 
oUiquely  backwards ;  that  from  the  great  cornn  obliqncly  forwards;  hence  they 
sra  aeecribed  by  Albinos  as  two  muscles,  under  the  names  of  hai-io-glntnuii  [iSmnn, 
'  beae '],  and  cerato^batus  [»f><K,  cornu],  to  which  he  add^d  a  third  faaciculus, 
arinag  from  the  lesser  comu,  and  spreading  along  the  side  of  the  tongue,  the 
ckon^v-glimu*.     The  basio-glossus  slightly  overlaps  the  upper  part   of  the 
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Tosoui.  1.  Portion  of  ths  Umpornl  bon*  (f 
Ihc  Ittt  ildc,  with  lh«  itjlaid  and  mMtoid 
proeaia,  *ad  meitug  HadLUrini  tiwrnna. 
1,  2.  Tha  Tight  tid«  of  th«  lowtrjaw,  dWidcd 
mt  iu  ijDiphjiii ;  the  Itft  tide  hiring  been 
reuoTsd.  3.  Tongue.  i.  Oenio-hfoideiif. 
b.  OeDlo-fafo-gluxDi.  A.  Hjo-sloitut;  iu 
buio-gloiiui  porlioD.  T.  Iti  ceralo-gloMDi 
porliOD.  8.  Anterior  fibrtt  of  the  llnguilin, 
inuing  tnm  between  the  hjo-^offui  and 
genia.bTo-glofior.  9.  Eljlo-gloiiui,  with 
pkrt  of  the  ilftn-mmillarj  ligameoL  10. 
Stjlo-hjoidcus,  II.  Stjlo-pharrngtui.  It.  Oi 
hjoidtl.  13.  Thjro-hjolde«n  membnne, 
14.  Thjrold  cartllnge.  19.  Th/ro-fajoidcni 
muicle,  sriiing  fmrn  the  oblique  line  of  tb* 
thyroid  curtilage.  16.  Cricoid  Clrlilage. 
IT,  Crico -thyroid ean  irembrane,  througL 
which  the  operaiioo  of  Urjngotomj  ia  per- 
formed.     18,  Trachea. 
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cerato-glossus,  and  is  separated  from  it  by  the  transverse  portion  of  the  stylo- 
glossus. 

Relations.  —  By  its  external  surface  with  the  digastricus,  stylo-hyoideus,  stylo- 
glossus, mylo-hyoideus,  gustatory  nerve,  hypoglossal  nerve,  Wharton's  duct, 
and  sublingual  gland.  By  its  internal  surface  with  the  middle  constrictor  of 
the  pharynx,  liogualis,  genio-hyo-glossus,  lingual  artery,  and  glosso-pharyngeal 
nerve. 

The  LiNQUALis The  fibres  of  this  muscle  (lingualis  longitudinalis  inferior) 

may  be  seen  towards  the  apex  of  the  tongue,  issuing  from  the  interval  between 
the  hyo-glossus  and  genio-hyo-glossus ;  and  is  best  examined  by  removing  the 
preceding  muscle.  It  consists  of  a  small  fasciculus  of  fibres,  running  longitudi- 
nally from  the  base,  where  it  is  attached  to  the  os  hyoides,  to  the  apex  of  the 
tongue.  By  the  outer  border  its  fibres  reach  the  plane  of  longitudinal  fasciculi 
of  the  stylo-glossus  and  lingualis  superficialis ;  and  by  its  under  surface  it  is  in 
relation  with  the  ranine  artery.  « 

The  other  muscles  entering  into  the  structure  of  the  tongue,  are,  the  lingualis 
longitudinalis  superior  vel  superficialis;  and  the  lingualis  transversus.  The 
linyualis  superior  forms  a  thin  plane  on  the  upper  surface  of  the  organ,  lying 
immediately  beneath  the  mucous  membrane.  This  layer  is  thicker  in  front  than 
behind,  and  is  covered  posteriorly  by  a  thin  stratum  of  transverse  fibres  derived 
from  the  hyo-glossus.  The  lingualis  transversus  constitutes  the  chief  bulk  of 
the  tongue ;  it  lies  between  the  lingualis  superior  and  inferior,  its  fibres  being 
attached  at  the  middle  line  to  the  fibro-cartilaginous  septum  of  the  tongue,  and 
laterally  to  the  mucous  membrane ;  some  of  its  fibres  are  continuous  with  those 
of  the  stylo-glossns  and  hyo-glossus,  and  others  are  connected  with  the  lesser 
cornua  of  the  os  hyoides. 

The  Sttlo-GLOSSTJS  arises  from  the  apex  of  the  styloid  process  and  from  the 
Rtylo-maxillary  ligament;  it  divides  on  the  side  of  the  tongue  into  two  parts,  one 
transverse,  which  passes  transversely  inwards  between  the  two  portions  of  th 
hyo-glossus,  and  is  lost  among  the  transverse  fibres  of  the  substance  of  the 
tongue  —  the  other  longitudinal,  which  spreads  out  upon  the  side  of  the  tongue, 
and  is  prolonged  forwards  with  the  lingualis  as  far  as  its  tip. 

Professor  Hyrtl  of  Prague*  has  described  a  fasciculus  of  this  muscle,  which 
arises  from  the  outer  side  of  the  styloid  process,  and  is  inserted  into  the  car- 
tilage of  the  meatus  auris,  under  the  name  of  styh^auricularis.  He  states  that 
it  occurs  once  in  every  six  bodies. 

Relations.  —  By  its  external  surface  with  the  internal  pterygoid  muscle,  gus- 
tatory nerve,  parotid  gland,  sublingual  gland,  and  mucous  membrane  of  the  floor 
of  the  mouth.  By  its  internal  surface  with  the  tonsil,  superior  constrictor  of  the 
pharynx,  and  hyo-glossus. 

The  Palato-qlossus  passes  between  the  soft  palate  and  the  side  of  the  base 
of  the  tongue,  forming  a  prominence  of  the  mucous  membrane,  which  is  called 
the  anterior  pillar  of  the  soft  palate.  Its  fibres  are  spread  out  superiorly  amoag 
the  muscular  fibres  of  the  palato-pharyngeus,  and  inferiorly  among  the  fibres  of 
the  stylo-glossus  upon  the  side  of  the  tongue.  This  muscle  with  its  fellow  oon- 
stitutes  the  constrictor  isthmi  faucium. 

Actions,  —  The  genio-hyo-glossus  muscle  efiiects  several  movements  of  the 
tongue.  When  the  tongue  is  steadied  and  pointed  by  the  other  muscles,  the 
posterior  fibres  of  the  genio-hyo-glossus  would  dart  it  from  the  mouth,  while  its 
anterior  fibres  would  restore  it  to  its  former  position.  The  whole  length  of  the 
muscle  acting  on  the  tongue,  would  render  it  concave  along  the  middle  line,  and 
form  a  channel  for  the  current  of  fluid  towards  the  pharynx,  as  in  sucking.  The 
apex  of  the  tongue  is  directed  to  the  roof  of  the  mouth,  and  rendered  convex 
from  before  backwards  by  the  linguales.  The  hyo-glossi,  by  drawing  down  the 
sides  of  the  tongue,  render  it  convex  along  the  middle  line.  It  is  drawn  upwards 
at  its  base  by  the  palato-glossi,  and  backwards  or  to  either  side  by  the  stjlo-glom. 
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Thai  the  whole  of  the  complicated  moTements  of  the  tongue  may  be  explained, 
b;  reasoaiag  on  the  direotion  of  the  fibres  of  the  muscles,  and  their  probable 
aetioDB.  The  palato-gloeu  mnscles,  assisted  b;  tbe  uvula,  have  the  power  of 
cknog  the  &aoea  completely,  an  acdoD  which  takes  place  in  deglutition. 

I'ifth  Group.  —  Mutelet  o/ the  Pharynx. 

Constrictor  inferior,  Stylo-pharyngens, 

Constrictor  mediua,  Palata-pharjrngeas. 

Constrictor  superior, 

[The  three  constriotors,  are  the  infrVimr  mtisoles,  arid  the  stylo-pharjngeuB, 
puato-phaiyngeuB,  and  salpiogo-pharyngcUH,  the  exlrtntie  muscles  of  the 
pharynx.] 

Duteetion.  —  To  dissect  the  phsryux,  the  trachea  and  oesophagus  are  to  be 
cat  through  at  tbe  lower  part  of  the  neck,  and  drawn  upwards  by  dividing  tbe 
looM  cellular  tissue  which  connects  the  back  of  the  pharynx  to  the  vertebral 
eotamu.    Tbe  saw  is  then  to  be  applied  behind 
tbe  styloid  procoeaea,  and  tiie  base  of  the  skull  Fio.  163. 

sawn  throngh.  The  vessels  and  loose  struc- 
tons  should  be  removed  from  the  preparation, 
and  the  pharynx  stuffed  with  tow  or  wool  for 
tbo  purpose  of  distending  it,  and  rendering  the 
mnaelee  more  easy  of  dissection.  The  pharynx 
U  invested  by  a  proper  pharyngeal  fascia. 

The  CoN&TRiOTOB  iNrERiOR,  the  thickest 
of  the  three  constrictor  mnscles,  artiet  from  the 
eriiKrid  oartiUge,  and  tbe  oblique  line  of  the 
thyroid.  Its  fibres  spread  out,  and  are  inserttd 
into  the  middle  line  of  the  pharrns,  the  infe- 
rior fibres  being  almost  horiiontal,  the  soperior 
obliqae  and  overlapping  tbe  middle  constric- 
tor. 

BtlatioHt.  Sj  its  exiemal  lur/ace  with 
the  Tertebral  column,  longus  colli,  sheath  of 
the  common  carotid  artery,  stemo-thyroid  mus- 
ele,  thyroid  gland,  and  some  lymphatic  glands. 
By  its  iiHemal  tur/oce  with  the  middle  cod- 
Bteietor,  stylo-pbaryngeus,  palato-pharyngeua, 
and  mncous  membrane  of  the  pharynx.  By 
its  loieer  border,  near  the  cricoid  cartilage,  it  ' 
is  in  relation  with  the  recurrent  nerve ;  and  by 
tba  ftppfr  border  with  the  superior  laryngeal 
Bervc.  The  fibres  of  origin  of  this  muscle  are 
blsDded  with  those  of  the  atenio-thyroid,  thyro- 
hyiml,  and  crieo-thyroid,  and  it  frequently 
Uirw*  a  tendinous  arch  across  tbe  latter;  infe- 
riorly  it  is  blended  with  the  circular  fibres  of 
tba  ewophigus. 

The  mnaole  most  be  removed  before  the  next 
etn  be  examined. 

,  The  CoNBTKiCTOR  HEDluB  ariW  from  the 
peat  oonu  of  the  os  hyoides,  and  from  tbe 
ksHT  CMuu.  It  radiates,  from  its  origin,  and 
^rasda  ont  npon  the  side  of  tbe  phsryox,  tbe  lower  fibres  descending  and 
bong  overlapiwd  by  the  constrictor  inferior ;  the  npper  fibres  ascending,  so  as 
superior.      It  is  interled  into  the  raphi  of  the 


arlllags.  3.  CricO'th^rold  uieiii- 
brine.  «.  TbjrolJcKtilsga.  ft.  Thj- 
rn-hjoidein  membrnng.  8.  0«  hyo- 
WcF,  T.  Sljlo-hjoideiin  liguacnt. 
8.  lEiophiKni.  9.  Inhriiir  coDtCric- 
tor.  10.  Middle  cDDitrielor.  11.  Bb- 
jwriorflODilriator.  IB.  Stjlo-phsrjn- 
geui,  pwiing  doira  betwien  lb* 
■uperipr  iDd  mid  dig  conitrlctor. 
13.  Upper  can  ore  border  of  )aperiaT 
conitriotor;  ■!  ihii  puiot  Ibe  mgaeq. 
lar  Bbm  of  tbe  phirjni  art  dell 
«<Dt.  14.  Plerrgo-uaiUlarj  ligK 
menl.  IS.  BDceinatar.  IS.  Orbica- 
IbtIl     it.  Hylo-hTofdeni. 


■  in  the  constrictor 
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pharynx,  and  by  a  fibroas  aponeuroBis  into  the  basilar  process  of  the  occipital 
bone. 

Relations,  —  By  its  external  surface  with  the  vertebral  ooluniD,  longus  colli, 
rectus  anticus  major,  carotid  vessels,  inferior  constrictor,  hyo-glossus,  lingual 
artery,  pharyngeal  plexus  of  nerves,  and  some  lymphatic  glands.  By  its  internal 
surface,  with  the  superior  constrictor,  stylo-pharyngeus,  palato-pharyngeus,  and 
mucous  membrane  of  the  pharynx. 

The  upper  portion  of  this  muscle  must  be  turned  down,  to  bring  the  whole  of 
the  superior  constrictor  into  view;  in  so  doing,  the  stylo-pharyngeus  muscle  will 
be  seen  passing  behind  its  upper  border. 

The  Constrictor  superior  is  a  thin  and  quadrilateral  plane  of  muscular 
fibres  arising  from  the  side  of  the  tongue,  the  extremity  of  the  molar  ridge  of  the 
lower  jaw,  the  pterygo-maxillary  ligament,  and  lower  third  of  the  internal  ptery- 
goid plate ;  and  inserted  into  the  raphi  of  the  pharynx  and  basilar  process  of  the 
occipital  bone.  Its  superior  fibres  are  arched,  leaving  a  concave  interspace 
between  its  upper  border  and  the  basilar  process ;  some  of  its  lower  fibres  are 
continuous  with  those  of  the  genio-hyo-glossus  on  the  side  of  the  tongue,  and  it 
is  overlapped  inferiorly  by  the  middle  constrictor. 

Between  the  side  of  the  pharynx  and  the  ramus  of  the  lower  jaw  is  a  trian- 
gular interval,  the  maxillo-pharj/ngeal  space,  which  is  bounded  at  the  inner 
side  by  the  superior  constrictor  muscle ;  at  the  outer  side  by  the  internal  ptery- 
goid muscle ;  and  behind  by  the  rectus  anticus  major  and  vertebral  column.  In 
this  space  are  situated  the  internal  carotid  artery,  internal  jugular  vein,  glosso- 
pharyngeal, pneumogastric,  spinal  accessory,  and  hypoglossal  nerve. 

Relations.  —  By  its  external  surface  with  tho  vertebral  column  and  muscles 
of  the  latter,  behind ;  with  the  vessels  and  nerves  contained  in  the  maxiUo-pha- 
ri;ngeal  space  laterally,  and  with  the  middle  constrictor,  stylo-pharyngeus,  and 
tensor  palati.  By  its  internal  surface  with  the  levator  palati,  palato-phuryngeus, 
tonsil,  and  mucous  membrane  of  the  pharynx. 

The  Stylo-phartngeus  (levator  seu  dilatator  pbaryngis)  is  a  long  and  slender 
muscle  arising  from  the  inner  side  of  the  base  of  the  styloid  process ;  it  descends 
between  the  superior  and  middle  constrictor  muscle,  and  spreads  out  beneath 
the  mucous  membrane  of  the  pharynx ;  it  is  inserted  partly  into  the  posterior 
border  of  the  thyroid  cartilage,  and  partly  into  the  internal  face  of  the  inferior 
constrictor. 

Relations,  —  By  its  external  surface  with  the  stylo-gloseus  muscle,  external 
carotid  artery,  parotid  gland,  and  middle  constrictor.  By  its  internal  surface 
with  the  internal  carotid  artery,  internal  jugular  vein,  superior  constrictor,  palato- 
pbaryngeus,  and  mucous  membrane.  Along  its  lower  border  is  seen  the  glosso- 
pharyngeal nerve,  which  crosses  it  opposite  the  root  of  the  tongue,  to  pass  between 
the  superior  and  middle  constrictor  and  behind  the  hyo-glossus. 

Associated  in  function  with  the  preceding  is  a  small  muscle,  not  always 
present,  the  salpingo  ^-pharyngeus  Hcvator  pharyngeus  internus),  which  arise* 
from  the  lower  border  of  the  Eustacnian  tube  near  its  aperture,  and  passes  down 
upon  the  inner  surface  of  the  side  of  the  pharynx,  where  it  becomes  united  with 
the  palato-pharyngeus. 

Tho  palato-pharyngeus  is  described  with  the  muscles  of  the  soft  palate.  It 
arises  from  the  soft  palate,  and  is  inserted  into  the  inner  surface  of  the  pharynx 
and  posterior  border  of  the  thyroid  cartilage. 

Actions,  —  The  three  constrictor  muscles  are  important  agents  in  deglutition; 
they  contract  upon  the  morsel  of  food  as  soon  as  it  is  received  by  the  pharynx, 
and  convey  it  downwards  into  the  oesophagus.  The  stylo-pharyngei  draw  the 
pharynx  upwards,  and  widen  it  laterally.  The  palato-pharyngei  also  draw  it 
upwards,*  and  with  the  aid  of  the  uvula  close  the  opening  of  the  fauces.  The 
^Ipingo-pharyngei  are  elevators  of  the  upper  part  of  the  pharynx. 

*  caXftvfij  a  tube. 
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SixA  Group.  —  Mutelet  of  the  toft  Paiate. 

Levator  pilalj,  PiJtto-glossas, 

Tensor  paUti,  PaUto-pbaryngeiu. 

Aijgoe  nvalffi, 

DiuKtum. — To  eumine  these  musclee,  the  pbarjoz  must  be  opeoed  from 
behind,  aod  the  mucons  membreDe  carefully  removed  from  off  tbe  posterior  anr- 
&Ge  of  the  Boft  palate. 

The  LxTATOB  PALATT,  a  modetatelj  thick  muscle,  ariiet  from  the  extremity 
of  tbe  petroofl  bone  and  from  the  posterior  and  inferior  aspect  of  tbe  Eustachian 
tabe,  and  paaaing  dovn  b;  the  aide  of  the  poeterior  nares  spreads  out  between  tbe 
fudcoli  of  origin  of  the  palato-pharyn^us ;  it  is  intfrled  into  the  middle  line, 
when  it  is  continuous  with  the  muscle  of  the  opposite  aide,  and  is  overlaid  by  the 
asyvoe  avnUe. 

Edationt.  —  ExlemaUy  with   the  Fia.  IH. 

t«Baor  palati  aud  superior  constrictor 
muscle ;  inlemalli/  and  potleriorty 
with  tbe  mucous  membrane  of  the 
pharynx  and  soft  palate;  inferiorly  it 
paim  I  between  the  two  fasciculi  of  ori- 
gin of  the  palato-pbaryDgeus  to  reach 
ita  inaortion. 

Tfaia  mnaole  most  be  turned  down 
from  ita  origin  on  one  side,  and  re- 
moved, and  the  superior  constrictor 
disMCted  away  from  its  pterygoid  ori- 
gin, to  bring  the  next  muscle  Into 
vi«r. 

The  Tensor  palati  (circumfleius) 
ia  ft  ilender  and  flattened  muscle;  it 
oruea  from  the  scaphoid  fossa  at  the 
ban  of  the  internal  pterygoid  plate, 
fiom  the  Bpinoni  process  of  the  sphe- 
noid bone,  and  from  the  anterior  as- 
pect of  tbe  Eustachian  tube.  It  lies 
betwoeD  tbe  internal  pterygoid  muscle 
and  iDternal  pteiygoid  plate,  and  wind- 
iag  around  the  hamuUr  process  of  tbe 
latter,  expands  into  a  tendinous  apo- 
nearosis,  which  is  ituerted  into  the 
tiaiUTeiM  ridge  on  the  horiiontal 
povtioa  of  the  palate  bone,  and  at  tbe 
middl«   line  is         -■  :-t     >  - 


apoaenniais  of  the  opposite  muscle. 

Jtdationi. — By  its  external  mr/tice 
with  the  internal  pterygoid  muscle; 
bj  ita  internal  lur/aee  with  the  leva- 
tor palati,  internal  pterygoid  plate,  and 
Mipeiior  constrictor.  In  the  soft  pal- 
ale,  ita  tendinons  expansion  is  placed 
ia  front  of  the  other  mnsclee,  and  in 
eaataet  with  the  mucous  membrane. 

The  AxTOoa  vvvut  is  a  pair  of 
1  along  the  mid- 


membrdia  lad  lepa- 
wo  poiltrior  nsni.     S,  3.  Euaurhian 
Levtlor  paUti  muide,  left  lide;  tb* 
itn  removed.     6.  Uamulu'  proMM  ut 
pterjgoid  pltt«  or  tha  left  tide,  arannil 
Kbicb  tbe  apanturoiii  of  the  tineor  paUti  ie  (tea 
taniitig.     0.  Pterfgo-maiiltarj  ligament.     T.  Su- 
perior coDitrictor,  left  (ide,  turned  ulde.    S,  Aijr- 
goi  UTulB.    9.  Internal  pterjBoid  plate.     10.  El- 
Wrnal  pterygoid  plate.    11.  Tentorpalali  muaclf. 
With'  the      "■  '"  'P"""""'"  "P«n<ling  in  the  .truMura  of 
tbe  lOft  pclals.     13.  Eilrrnal  pterygoid  Biatcl*. 
14.  Tha  atUcbmenti  of  two  pain  of  muiolei  cut 
abort :  tbe  aaperiur  pair  beiung  to  ttae  gtnlo-fajo- 
glo»ii  tha  Inferior,  to  tbe  genio-bjoidei.    15.  At- 
-bjoideua  of  ona  gida  and 


oftba  digMtrln  muiclaa.  17.  Dapraaaion  on  tb« 
lower  jaw  corrcapondtng  with  tha  aabmaiillary 
gland.  Tba  dapraaalon  above  tb«  mjlo-b^oidauf, 
OD  wbieh  Iht  cipher  15  raata,  corraaponda  wiili 
Cbc  •ItoMloB  of  ttae  lubliogiuU  glaod. 


lin*  of  the  soft  palate.     They  ariie  from  the  spine  of  the  palate  b 
d  into  the  nvnla.     By  their  anterior  surface  they  are  in  relat 
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levatores  palati,  palato-glossi  and  anterior  fasciculus  of  the  palato-pbaryngei ;  pos- 
teriorly, they  have  the  thin  posterior  fasciculus  of  the  palato-pharyngei  and  the 
mucous  membrane. 

The  two  next  muscles  are  brought  into  view  by  raising  the  mucous  membrane 
from  off  the  pillars  of  the  soft  palate  at  each  side. 

The  Palato-qlossus  (constrictor  isthmi  faucium)  [described  also  with  the 
fourth  group]  is  a  small  fasciculus  of  fibres,  which  arises  in  the  soft  palate  as 
a  radiated  expansion  continuous  with  its  fellow  of  the  opposite  side;  and  descends 
to  be  inserted  into  the  side  of  the  tongue.  It  is  the  prominence  of  this  small 
muscle,  covered  by  mucous  membrane,  that  constitutes  the  anterior  pillar  of  the 
soft  palate.  It  has  been  named  constrictor  isthmi  faucium,  from  a  function  it 
performs  in  common  with  the  palato-pharyngeus,  viz.^  constricting  the  opening 
of  the  fauces. 

The  Palato-pharyngeus  ^constrictor  isthmi  faucium  posterior)  forms  the 
posterior  pillar  of  the  fauces ;  it  arises  by  two  fasciculi  from  the  raph6  of  tbo 
soft  palate,  where  its  fibres  are  continuous  with  those  of  the  muscle  of  the  oppo- 
site side ;  and  is  inserted  into  the  inner  surface  of  the  pharynx  and  posterior 
border  of  the  thyroid  oartilaee.  This  muscle  is  broad  above  where  it  forms  the 
whole  thickness  of  the  lower  naif  of  the  soft  palate,  narrow  in  the  posterior  pillar, 
and  again  broad  and  thin  in  the  pharynx,  where  it  spreads  out  previously  to  its 
insertion.  The  levator  palati  passes  to  its  insertion  between  the  two  fasciculi  of 
origin  of  this  muscle. 

Relations.  —  In  the  soft  palate  it  is  in  relation  with  the  mucous  membrane 
both  by  its  anterior  and  posterior  surface ;  above,  with  the  levator  palati,  and 
below  with  the  mucous  glands  situated  along  the  margin  of  the  arch  of  the  palate. 
In  the  posterior  pillar,  it  is  surrounded  for  two-thirds  of  its  extent  by  muoous 
membrane.  In  the  pharynx,  it  is  in  relation  by  its  outer  surface  with  the 
superior  and  middle  constrictor  muscle,  by  its  inner  surface  with  the  mucous 
membrane. 

Actions.  —  The  azygos  uvulae  shortens  the  uvula.  The  levator  pabiti  raises 
the  soft  palate,  while  the  tensor  spreads  it  out  laterally  so  as  to  form  a  septum 
between  the  pharynx  and  posterior  nares.  Taking  its  fixed  point  from  below, 
the  tensor  palati  will  dilate  the  Eustachian  tube.  The  palato-glossus  and  palato- 
pharyngeus  constrict  the  opening  of  the  fauces,  and  drawing  down  the  soft  palate, 
serve  to  press  the  mass  of  food  from  the  dorsum  of  the  tongue  into  the  pharynx. 

Seventh  Group.  —  Prmvertehral  Muscles. 

Rectus  anticus  major.  Scalenus  medius. 

Rectus  anticus  minor.  Scalenus  posticuSy 

Scalenus  anticus,  Longus  colli. 

Dissection.  — These  muscles  have  already  been  exposed  by  the  removal  of  the 
pharynx  from  the  anterior  aspect  of  the  vertebral  column ;  all  that  is  further 
needed  is  the  removal  of  the  fascia  by  which  they  are  invested. 

The  Rectus  anticus  major  (tracbelo-suboccipitalis),  broad  and  thick  aboye, 
narrow  and  pointed  below,  arises  from  the  anterior  tubercles  of  the  transverse 
processes  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebras;  and  is  inserted 
into  the  basilar  process  of  the  occipital  bone. 

Relations,  —  By  its  anterior  surface  with  the  pharynx,  internal  carotid  artery, 
internal  jugular  vein,  superior  cervical  ganglion  and  trunk  of  the  sympathetic 
nerve,  pneumogastric,  and  spinal  accessory  nerve.  By  its  posterior  surface  with 
the  rectus  anticus  minor,  and  superior  cervical  vertebrae ;  internally  with  the  longus 
colli,  and  externally  with  the  scaleni. 

The  Rectus  anticus  minor  arises  from  the  anterior  border  of  the  lateral 
mass  of  the  atlas,  and  is  inserted  into  the  basilar  process;  its  fibres  being  directed 
obliquely  upwards  and  inwards. 
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Relation*.  —  By  its  anterior  tur/acr.  wjtb  the  rectus  anljciia  major,  and  supe- 
rior oerrical  xanglion  of  tbe  syin pathetic.  Rj  its  poilfrior  tur/ace  nitb  the 
artionlatioD  of  the  condyle  of  the  occipital  bone  with  the  atlas,  aod  anterior 
ooeipito-atloid  ligament. 

The  SCALKNCS  ANTtcns  (costo-trecbeliuH)  is  a  triaugular  tnuBclc,  as  its  Dame 
implies,  situated  at  the  root  of  the  neck,  and  appearing  like  a  contiDuation  of  the 
rectus  anticua  major;  it  ariifg,  by  a  flat  and 

narrow  tendon,  from  the  upper  and  inner  bor-  Fia.  166. 

der  of  the  first  rib;  aad  is  interted  into  tbe 
anterior  tnbcrclea  of  the  transverse  processes 
of  tbe  ^ird,  fourth,  fifth,  and  sixth  cervical 
Tertebne. 

Relationt.  —  By  its  anterior  tur/ace  vilh 
the  stern o-maaloid  and  omo-hjoid  muscles, 
Bupikscapular  and  trausveraa  colli  artery,  phre- 
nic nerve,  and  subclavian  vein,, by  whicb  latter 
it  is  aeparated  from  the  subclavius  mnscle  and 
clavicle.  By  its  potlerior  tur/ace  with  the 
pleura,  the  nerves  trhicb  form  the  brachial 
plexus,  and  below,  the  subclavian  artery.  By 
ita  inner  tide  with  the  longus  colli,  being 
Bepanted  by  the  vertebral  artery;  by  its  outer 
lideinth  tbe  scalenus  nedius.  Its  relations 
with  tbe  subclavian  artery  and  vein  are  im- 
portant, the  vein  being  before,  tbe  artery  be- 
Bind  the  muscle.' 

The  SOALENtJs  UEDioe,  tbe  largest  of  tbe 
three,  arim  from  the  first  rib  between  tbe 
groove  for  the  labclavian  artery  and  the  tuber- 
oaitj  [i.  e.  tubercle],  and  is  interled  by  sepa- 
rate tendons  into  tbe  posterior  tubercles  of  all 
the  eerviotl  vertcbne  excepting  tbe  firat. 

Kelationt. — By  its  anterior  lui^are  with 
the  tMaehial  plexus  and  aubclavian  artery;  poi- 
Uriorly  with  tbe  scalenus  posticus,  levator 
angnli  Bcapnlse,  and  cervicalis  ascendens;  in- 
ternally with  the  pleura,  intertransverse  mna- 
clea,  and  cervical  vertebrte;  externaU^  with 
the  stemo-mastoid,  omo-byoid,  suprascapular 
and  transversa  colli  artery.  |t[t  gjdc 

The  ScALENDH  POSTICUS,  of  small  size, 
sriw*  by  a  tbin  tendon  from  the  necond  rib  between  its  tubercle  and  angle,  and 
divides  superiorly  into  two  or  three  tendons  whicb  are  interled  into  the  posterior 
tnberclea  of  the  two  or  three  lower  cervical  vertebrae.  The  scalenus  posticus 
WH  formerly  described  with  the  scalenus  medius  as  one  muscle ;  while  Albinus 
kod  Soemmering  make  five  soaleni. 

BMiationt. — In /nmt  with  the  scalenns  medius;  AeAinti  with  tbe  two  upper 
leratorcfl  costamm,  and  cervicalis  ascendens. 

The  LoNODS  COLLI  (prodorso-atloideus)  is  a  long  and  Sat  muscle,  consisting 
of  two  portions.  The  vpper,  arita  from  the  anterior  tubercle  of  the  atlas,  and 
is  inMiied  into  the  tranaverse  processes  of  the  third,  fourth,  and  fiflb  cervical 
Twtebne.  The  loaer  portion  ariiet  from  the  bodies  of  tbe  second,  third,  and 
fourth,  and  transverse  processes  of  tbe  fifth  and  sixth,  and  passes  down  tbe 

■  Id  ■  inbjaet  diucelcd  In  tba  lebool  of  (he  Middlesex  Bofpital  dnring  (he  winter  of 
IMI.  b;  Hr.  Joaeph  Rogcra,  tha  inbolaTUD  artery  of  tbe  left  aide  was  placed  ititb  tbe 
■cio  in  bxmt  of  Ibe  scalenus  aDtieni  muiele. 


■niicoi.    3.  Loner 

colli  of  the  right 
I  luperiorlj  by  Iha 


lOr.     i.  Upper 
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neck,  to  be  inserted  iDto  the  bodies  of  the  three  lower  cervical    and   three 

upper  dorsal  vertebrae.     We  maj  thus  arrange  these  attachments  in  a  tabular 
form:  — 

Origin.  Insertion, 

vpper      I  ^^|jg -!  3d,  4th,  and  5th  transverse  processes. 

portion.      {  i 

J  \  2d,  3d,  and  4th  bodies  (  3  lower  cervical  vertebrae,  bodies. 

. .  >-  5th  and  6th  transverse  •< 

3      processes   ...      (,3  upper  dorsal,  bodies. 

In  general  terms,  the  muscle  is  attached  to  the  bodies  and  transverse  pro- 
cesses of  the  six  superior  cervical  vertebrae  above,  and  to  the  bodies  of  the  last 
three  cervical  and  first  three  dorsal  below. 

Relations. — By  its  anterior  surface  ^R\ih  the  pharjmx,  oesophagus;  sheath 
of  the  common  carotid,  internal  jugular  vein  and  pneumogastric  nerve ;  sympa- 
thetic nerve,  inferior  laryngeal  nerve,  and  inferior  thyroid  artery.  By  its  poste- 
rior surface  it  rests  on  the  cervical  and  upper  dorsal  vertebrae. 

Transversalis  colli  anterior. '—Under  this  name  Retzius  has  described  a  small 
muscle  (rudimentary  in  man  but  large  and  important  in  mammiferous  animals) 
situated  on  the  anterior  tubercles  of  the  transverse  processes  of  the  cervical  ver- 
tebrae between  the  rectus  antious  major  and  scalenus  anticus.  It  arises  by  small 
tendinous  slips  from  the  anterior  tubercles  of  the  fourth,  fiflh,  and  sixth  cervical 
vertebrae ;  and  is  inserted  into  the  corresponding  tubercles  of  the  second  and 
third  vertebrae,  and  sometimes  into  the  transverse  process  of  the  atlas. 

Actions.  —  The  rectus  anticus  major  and  minor  preserve  the  equilibrium  of  the 
head  upon  the  atlas ;  and,  acting  with  the  longus  colli,  flex  and  rotate  the  head 
and  the  cervical  portion  of  the  vertebral  column.  The  scaleni  muscles  are  flexors 
of  the  vertebral  column  :  and,  acting  from  above,  fix  the  first  and  second  ribs  for 
the  inspiratory  muscles. 

Eu/hth  Group,  —  Muscles  of  the  Larynx, 
These  muscles  are  described  with  the  anatomy  of  the  larynx,  in  Chapter  XI. 

MUSCLES  OF  THE   TRUNK. 
The  muscles  of  the  trunk  may  be  subdivided  into  four  natural  groups :  vis., 

1.  Muscles  of  the  back. 

2.  Muscles  of  the  thorax. 

3.  Muscles  of  the  abdomen. 

4.  Muscles  of  the  perineum. 

MUSOLES     OF    THE    BAOK. 

The  region  of  the  back,  in  consequence  of  its  extent,  is  common  to  the  neck, 
upper  extremities,  and  abdomen ;  and  its  muscles,  which  are  numerous,  may  be 
arranged  into  six  layers. 

First  Layer,  Third  Layer, 

Trapezius, 

Latissimus  dorsi.  Serratus  posticus  superior. 

Second  Layer.  ^erratus  posticus  inferior, 

T       .  1.  1  bplenius  capitis, 

Levator  anguli  scapulae,  Qrvi^r.;«o  ^J\; 

T>t       u  -J  •  oplenius  colli. 

Rhomboideus  minor,  '^ 

Rhomboideus  major. 
'  Oken'8  lais,  1846.     Transactions  of  the  Scandinavian  Naturalists,  1842. 
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Fourth  Layer,  Fifth  Layer. 

(Dorsal  Group.)  (Dorsal  Group.) 

Sacro-lumbalis,  Semi-spinalis  dorei. 

LoDgissimus  dorai,  Semi-spinahs  colli. 

Spinalis  dorsi.  (Cervical  Group.) 

(Cervical  Group.)  ^^^^^^  ^^^^j^^g  „^j^^^ 

Cervicalis  ascendens,  Rectus  posticus  miuor, 

Transversalis  cervicis,  Rectus  lateralis, 

Tracbelo-mastoideus,  Obliquus  inferior, 

Complexus.  Obliquus  superior. 

Sixth  Layer, 

Multifidus  spinse, 
Interspinales, 
In  tertran  sversales, 
Levatores  costarum 


Firtt  Layer, 

Trapezius,  Latissimus  dorsi. 

Di9$eeti<m.  —  The  muscles  of  this  layer  are  to  be  dissected  by  making  an  inci- 
ffion  along  the  middle  line  of  the  back,  from  the  tubercle  on  the  occipital  bone  to 
the  coccyx.  From  the  upper  point  of  this  incision  carry  a  second  transversely 
outwards  to  the  back  of  the  ear :  inferiorly  an  incision  must  be  made  from  the 
extremity  of  the  sacrum,  along  the  crest  of  the  ilium,  to  about  its  middle.  For 
convenience  of  dissection,  a  fourth  may  be  carried  from  the  middle  of  the  spine 
to  the  acromion  process.  The  integument  and  superficial  fascia,  together,  are  to  be 
dissected  off  the  muscles  in  the  course  of  their  fibres,  over  the  whole  of  this  region. 

The  Trapezius  muscle  (trapezium,  a  quadrangle  with  unequal  sides)  arises 
from  the  inner  third  of  the  superior  curved  line  of  the  occipital  bone,  from  the 
ligamentum  nuchse,  and  from  the  supraspinous  ligament  and  spinous  processes 
of  the  last  cervical  and  all  the  dorsal  vertebrse.  The  fibres  converge  from  these 
vmrions  points,  and  are  inserted  into  the  scapular  third  of  the  clavicle,  acromion 
j^rocess,  and  upper  border  of  the  spine  of  the  scapula,  as  far  back  as  its  tubercle. 
The  inferior  fibres  become  tendinous,  near  the  scapula,  and  glide  over  the  trian- 
gobr  surface  at  the  origin  of  the  spine,  upon  some  loose  cellular  tissue.  When 
the  trapezius  is  dissected  on  both  sides,  the  two  muscles  resemble  a  trapezium, 
or  diamond-shaped  quadrangle,  on  the  posterior  part  of  the  shoulders ;  hence 
the  muscle  was  formerly  named  cucullaris  (cucullus,  a  monk's  cowl).  The  occi- 
pital portion  of  the  muscle  is  extremely  thin ;  and  the  origin  of  the  cervical  and 
upper  part  of  the  dorsal  portion  tendinous,  forming,  with  the  muscle  of  the  oppo- 
site side,  a  tendinous  trapezium. 

Relations.  —  By  its  superficial  surf  ace  vniYi  the  integument  and  superficial 
ftflda,  to  which  it  is  closely  adherent  by  its  cervical  portion,  loosely  by  its  dorsal 
portion.  By  its  deep  surface^  from  above  downwards,  with  the  complexus,  sple- 
Dins,  levator  anguli  scapulae,  supra-spinatus,  a  small  portion  of  the  serratus 
posticus  superior,  rhomboideus  minor,  rhomboideus  major,  vertebral  aponeu- 
rosis which  separates  it  from  the  erector  spinse,  and  with  the  latissimus  dorsi. 
The  anterior  border  of  the  cervical  portion  forms  the  posterior  boundary  of  the 
posterior  triangle  of  the  neck.  Its  clavicular  insertion  sometimes  advances  to 
the  middle  of  the  clavicle,  or  as  hx  as  the  outer  border  of  the  sterno-mastoid,  and 
oecasionally  it  has  been  seen  to  overlap  the  latter.  This  is  a  point  to  be  borne 
io  mind  in  the  operation  for  ligature  of  the  subclavian  artery.  The  spinal  acces- 
sory nerve  passes  beneath  the  anterior  border,  near  the  clavicle,  previously  to  its 
distribntioD  to  the  nnder  surface  of  the  muscle. 
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The  Itgamentiim  nuchee  is  t  thia  fibroos  band  extended  from  tbe  tubercle  and 
epino  of  the  oooipital  bone,  to  the  spiDOus  proceea  of  the  seventh  cervical  ver- 


:■;  the  Bnt  Ujer 
endiooiu  portion,  forming, 
■ile  maacle,  th«  tendinoiu  ellipis  on  tha  buk  of  the 
of  Ibe  Bi-^pula.  4.  Latiuimat  doni.  i.  Daltoid. 
8.  Uaiclsi  of  Ibe  doriam  of  Ibe  icaputi ;  inrra-BpiCBtut,  Itiei  minor,  and  UrM  m^or.  7.  Ob- 
tiquaa  oxtemuF  ibdominii.  8.  Glutcni  medioi.  9.  Glutei  mnjimi.  10.  Leiator  angnli  le*. 
puis.  11.  Rhambaideaii  minor.  12.  Rhomboidtni  m^or.  IS.  Splenlninpitip;  tbamuBle 
immcdiatel/  abDrs,  and  oreriaid  bj  tbs  iplaoliu,  i)  the  oomplaiui.  H,  Spleniui  oolli,  par- 
tlallj  iMn ;  the  eommon  origin  of  the  aplenia)  i>  teen  attached  U>  tli>  ipinoua  prcaimi 
below  the  origin  of  the  rhomboideui  major.  IS.  Vartebni  sponeoroiii.  IS.  BenUat  poft. 
tioui  inferior.  IT.  Snpm-ipinatua.  18.  Infra-ipinatui.  10.  Terai  minor.  SO.  Torei  m^for, 
11.  Long  bead  of  trieepi,  pa»ing  belneen  ter»  minor  and  m^jgr  to  Ibe  arm.  11.  SerrMM 
tnagnna  proceeding  forwarda  from  iu  origin  at  the  baae  of  the  icapola,  23.  Obliqaoj  inUnmt 
■bdominla. 

tebra,  where  it  is  oontinaous  with  the  supraapinoDa  ligament.  It  is  oonnaetcd 
with  the  BpinoDs  processes  of  all  the  cerrical  vertebrm,  excepting  the  atlas,  by 
meana  of  a  series  of  small  fibroaa  alipa ;  and  is  the  analogue  of  an  important  eliatio 
ligament  in  animals. 

The  Latibsihub  DORsi  muscle  covers  the  whole  of  the  lower  part  of  the  hank 
end  Imns.  It  aria*  from  the  spiuons  processes  of  the  four  or  six  inferior  doiwil, 
and  all  the  lumbar  vertebrm,  from  the  aupraspinous  ligament,  spinous  tuberclea 
"f  the  ncntm,  posterior  third  of  the  creat  of  the  ilium,  and  four  lower  ribs ;  the 
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latter  origin  taking  place  by  muscular  slips,  which  indigitate  with  the  extenial 
oblique  muscle  of  the  abdomen.  The  fibres  from  this  extensive  origin  converge 
as  they  ascend,  and  cross  the  inferior  angle  of  the  scapula;  they  then  curve 
around  the  lower  border  of  the  teres  major  muscle,  and  terminate  in  a  short  quad- 
rilateral tendon,  which  gets  in  front  of  the  tendon  of  the  teres,  and  is  inserted  into 
the  bicipital  groove.  The  tendinous  origin  of  the  muscle  is  united  by  its  under 
i^urface  with  the  posterior  lamella  of  the  fascia  lumborum,  and  forms  the  poste- 
rior part  of  the  sheath  of  the  erector  spinse ;  it  is  also  connected  with  the  posterior 
apoueuroeis  of  the  obliquus  intemus.  A  synovial  bursa  is  interposed  between  its 
upper  border  and  the  lower  angle  of  the  scapula,  and  another  between  the  upper 
half  of  its  tendon  and  that  of  the  teres  major ;  the  two  tendons  being  united  infe- 
riorly.  The  muscle  frequently  receives  a  small  fasciculus  from  the  scapula  as  it 
crosses  its  inferior  angle;  and  sometimes  by  means  of  its  tendon,  a  small  mus- 
cular fasciculus  from  the  pectoralis  major,  its  tendon  also  gives  off  fibres  to  the 
deep  fascia  of  the  upper  arm. 

Relations.  —  By  its  tuperficial  surface  with  the  integument  and  superficial 
fascia,  the  latter  being  dense  and  fibrous  in  the  lumbar  region,  and  with  the  trape- 
xius.  By  its  deep  surface^  from  below  upwards,  with  the  erector  spinse,  serratus 
posticnt  inferior,  posterior  aponeurosis  of  the  obliquus  intemus,  obliquus  exter- 
nuSy  serratus  magnus,  intercostal  muscles  and  ribs,  rhomboideus  major,  inferior 
angle  of  the  scapula,  and  teres  major.  The  latissimus  dorsi,  with  the  teres 
major,  forms  the  posterior  border  of  the  axilla. 

Second  Layer, 

Levator  anguli  scapulse, 
Rhomboideus  minor, 
Rhomboideus  major. 

Dissection.  —  This  layer  is  brought  into  view  by  dividing  the  two  preceding 
muscles  near  their  insertion,  and  turning  them  aside. 

The  Levator  anquli  scapulae  (trachelo-scapularis)  arises  by  tendinous 
slips  from  the  posterior  tubercles  of  the  transverse  processes  of  the  four  upper 
cervical  vertebral ;  and  is  inserted  into  the  upper  angle  and  posterior  border  of 
the  tcapula,  as  fiir  as  the  triangular  smooth  surface  at  the  root  of  its  spine. 
Being  tne  principal  elevator  of  the  shoulder,  the  levator  anguli  scapulse  has  been 
termed  mu»cttlus  patientite. 

Relations,  —  By  its  svperficial  surface  with  the  trapezius,  stemo-mastoideus, 
ftod  integument.  By  its  deep  turface  with  the  splenius  colli,  transversalis  cer- 
Ticia,  oervicalis  ascendens,  scalenus  posticus,  and  serratus  posticuB  superior.  The 
tendons  of  origin  are  interposed  between  the  attachments  of  the  scalenus  medius 
ID  front  and  the  splenius  colli  and  transversalis  oervicis  behind. 

The  Bhomboideus  minor  (dorso-scapularis;  rhombus,  a  parallelogram  with 
four  eqwd  aides)  is  a  narrow  slip  of  muscle,  detached  from  the  rhomboideus  major 
by  a  alight  eellidar  interspace.  It  arises  from  the  spinous  process  of  the  last  cer- 
▼lea]  Tertebrm  and  ligamentum  nuchas ;  and  is  inserted  into  the  edge  of  the  trian- 
gnlar  surface,  on  the  posterior  border  of  the  scapula. 

The  Rhomboideus  major  arises  from  the  spinous  processes  and  interspi- 
DOQS  ligaments  of  the  four  uppei*  dorsal  vertebrae ;  and  is  inserted  into  the  poste- 
rior border  of  the  scapula  as  far  as  its  inferior  angle.  The  upper  and  middle 
portion  of  the  insertion  is  effected  by  means  of  a  tendinous  band,  which  is  attached 
lo  a  longitudinal  direction  to  the  posterior  border  of  the  scapula. 

Relations, — By  their  superficial  surface  the  rhomboid  muscles  are  in  relation 
with  the  trapeaos,  and  the  rhomboideus  major  with  the  'latissimus  dorsi  and 
iDlegnment;  by  their  deep  surface  with  the  serratus  posticus  superior,  erector 
spinas,  intercostal  muscles  and  ribs. 
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Third  Layer, 

Serratus  posticus  superior,  Splcnius  capitis, 

Serratus  posticus  inferior,  Splenius  colli. 

Dissection,  —  The  third  layer  consists  of  muscles  which  arise  from  the  spi- 
nous processes  of  the  vertebral  column,  and  pass  outwards.  It  is  brought  into 
view  by  dividing  the  levator  anguli  scapulae  near  its  insertion,  and  reflecting  the 
two  rhomboid  muscles  upwards  from  their  insertion  into  the  scapula.  The  latter 
muscles  should  now  be  removed. 

The  Serratus  posticus  superior  (dorso-costalis)  is  situated  at  the  upper 
part  of  the  thorax ;  it  arises  from  the  ligamentum  nuchse,  and  spinous  processes 
of  the  last  cervical  and  two  upper  dorsal  vertebrse.  The  muscle  passes  obliquely 
downwards  and  outwards,  and  is  inserted  by  four  serrations  into  the  upper  border 
of  the  second^  third,  fourth,  and  fifth  rib,  a  little  beyond  their  angles. 

Relations.  — By  its  superficial  s^irface  with  the  trapezius,  rhomboideus  major 
and  minor,  and  serratus  magnus.  By  its  deep  surface  with  the  splenius,  erector 
spinse,  intercostal  muscles  and  ribs. 

The  Serratus  posticus  inferior  (lumbo-costalis)  arises  from  the  spinous 
processes  and  interspinous  ligaments  of  the  two  lower  dorsal  and  two  or  three 
upper  lumbar  vertebrae,  and  passing  obliquely  upwards,  is  inserted  by  four  ser- 
rations into  the  lower  border  of  the  four  inferior  ribs.  Both  muscles  consist  of  a 
thin  aponeurosis  for  about  half  their  extent. 

Relations.  —  By  its  superficial  surface  with  the  latissimus  dorsi,  its  tendinous 
origin  being  inseparably  connected  with  the  aponeurosis  of  that  muscle.  By 
its  deep  surface  with  the  erector  spinaB,  intercostal  muscles  and  lower  ribs. 
The  upper  border  is  continuous  with  a  thin  tendinous  layer,  the  vertebral 
aponeurosis. 

The  Vertebral  aponeurosis  (fascia  lumbo-dorsalis)  is  a  thin  membranous  expan- 
sion, composed  of  transverse  and  longitudinal  fibres,  extending  from  the  upper 
border  of  the  serratus  posticus  inferior  upwards  beneath  the  serratus  postioos 
superior  to  the  neck,  where  it  is  lost  in  the  cervical  fascia.  It  is  attached  along 
the  middle  line  to  the  spinous  processes  of  the  dorsal  vertebrae,  externally  to  the 
angles  of  the  ribs,  and  forms  the  posterior  boundary  of  a  triangular  sheath,  which 
contains  the  erector  spinaB  and  deep  muscles  of  the  back.  The  other  two  bounda- 
ries of  the  triangular  sheath,  are  the  ribs  and  vertebras  in  front  and  the  spiaoiifl 
processes  of  the  vertebrae  at  the  middle  line. 

The  serratus  .posticus  superior  must  be  removed  from  its  origin  and  turned 
outwards,  to  bring  into  view  the  whole  extent  of  the  splenius  muscle. 

The  Splenius  muscle  is  single  at  its  origin,  but  divides  soon  after  into  two 
portions,  which  are  destined  to  distinct  insertions.  It  arises  from  the  lower  half 
of  the  ligamentum  nuchas,  the  spinous  process  of  the  last  cervical,  and  spinons 
processes  and  interspinous  ligaments  of  the  six  upper  dorsal  vertebrae;  it  divides 
as  it  descends  the  neck  into  the  splenius  capitis  and  splenius  colli. 

The  splenius  capitis  (cervico-mastoideus)  is  inserted  into  the  rough  surface  of 
the  occipital  bone  between  the  two  curved  lines,  into  the  mastoid  portion  of  the 
temporal  bone,  and  posterior  border  of  the  mastoid  process. 

The  splenius  colli  (dorso-trachelius)  is  inserted  into  the  posterior  tubercles  of 
the  transverse  processes  of  the  three  upper  cervical  vertebrae. 

Relations, —  By  its  superficial  surface  with  the  trapezius,  stemo-mastoidenSi 
levator  anguli  scapulae,  rhomboideus  minor  and  major,  and  serratus  posticus  supe- 
rior. By  its  deep  sttrface  with  the  spinalis  dorsi,  longissimus  dorsi,  semi-spinalis^ 
colli,  com  plexus,  trachelo-mastoideus,  and  transversalis  cervicis.  The  tendons 
of  insertion  of  the  splenius  colli  are  interposed  between   and  united  with  the 
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(Cervical  Group.) 
Cervicalia  asoendeDs, 
Trans  veraalis  cerricis, 
Trachelo-uutoideuB, 
Com  pi  exits. 

Fio.  107. 


tendons  of  the  levator  anguli  acaptilae  in  front,  aod  the  transveraalis  cerriois 
behind. 

The  aplenii  of  oppoute  udes  of  the  neck  leave  between  them  a  triangular  inter- 
val, ia  wbich  the  complexoB  is  teto. 

Fourth  Layer. 
t  (Dorsal  Group.) 

Sscro-lumbalii, 
Longissimus  dorsi, 
Spinalis  dorsi. 

Ditieetion.  —  The  two  sensti  and  two 
^lenii  moBoles  must  be  removed  b; 
catting  tbem  awaj  from  their  origin 
and  insertion,  and  the  vertebral  aponeu- 
rods  laid  open,  to  bring  the  fourth  lajfer 

Three  of  these  muscles:  vii.,  sacro- 
Inmbalis,  loDgiseimua  dorgi,  and  spinalis 
dorn,  are  amociated  under  the  name  of 
freetor  tpirue.  They  occupy  the  lumbar 
and  dorsal  portion  of  the  back.  The  re- 
raainiug  four  are  situated  in  the  cervical 

The  Sacbo-lum BALIS  and  lonoissi- 
miB  DORBi  arite  by  a  common  origin  from 
the  posterior  third  of  the  crest  of  the 
iHnm,  the  oblique  sacro-iliac  ligament, 
srtieolar  and  spinous  tubercles  of  the  sa- 
emm,  spinous  processes  of  the  lumbar  ver- 
tebra, and,  deeply,  from  the  posterior 
trvuBveise  tubercles  of  the  lumlrar  verte- 
bne ;  the  external  portion  being  fleshy, 
the  internal  tendinous.  The  tendinous 
portioD  is  broad  and  flat,  and  gives  origin 
by  its  deep  surface  to  a  considerable  part 
<i  the  musaular  fibres.  In  the  lumbar 
region^  the  muscle  prooeeding  from  this 
extensive  on^n  is  a  broad  and  thick  mus- 
cnlo- tendinous  mass,  on  the  surface  of 
wbioh,  opposite  the  last  rib,  a  line  of 
separation  is  apparent,  the  outer  por^on, 
sboat  one  third,  being  the  sacro-lnm- 
balia,  the  inner  two  thirds  the  longissimus 

The  taeroJutnbaliM  (ilio^oostalis,  Theile) 
aaeenda  upon  the  chest  internally  to  the 
angles  of  the  ribs,  and  is  itiiertedhj  sepa- 
nte  slips,  the  four  upper  tendinous,  the 
two  lower  fleshy,  into  the  angles  of  the  six 
lower  ribs. 

If  thLi  muscle  be  turned  a  little  out- 
■atdri,  a  number  of  tendinous  slips  will 
be  seen  which  take  their  origin  from  the 


-igiD  of  the    ereclor  gpinM. 

SacrD-lambmlii.     3.  Longiiiimai  donL 

BpiDilii  dpriL     t.  Csrvicslii  iieendana. 

TranaTarHlii     carficii.       7.  Traobalo- 

maitcidfiia.     B.  Compleiat.     9.  Tranacar- 

■alii  eervieii,  ahowing  iti  origio.    10.  Semi- 

•pinalii    ionl       11.  Bemi-ipiosHg    colli 

II.  Reotui    poiIlCDi    minoT.      13.  RectDa 

poaUeDg    major.       U.  Obliquoa    inprrior. 

15.  Obliqnaa  inferior.    le.UultiflduaapinM. 

IT.  IT.  L«<ratorca    «ulimim.       IS.  Inicr- 


204  UOBOLES    OF    THE    BACE. 

upper  border  of  the  Hbg  near  tbeir  angles,  and  terminals  in  muscular  fxBcicnti, 
irbicb  prolong  the  saoro-lambalia  to  the  upper  part  of  the  cbeet  This  is  tbe 
muiculut  aceestoriui  ad  lacro-lumbalem ;  h  aruet  from  tbe  six  lower  ribs ;  and 
is  intn-leJ  bj  seporaie  tendonn  into  the  angles  of  the  six  upper  ribs  and  transverse 
process  of  the  seventh  cervical  vertebra. 

Betzius,  considering  tbe  scparatian  of  the  acceasoriaB  as  a  difficulty  to  the 
student,  treats  it  as  the  costal  portion  of  the  saoro- lam  baits,  which  Utter  he  then 
describes  as  dividing;  into  two  sets  of  tendooa,  extcrDsl  or  ascending,  and  intental 
or  descending.  These  tendons  cross  each  other  in  their  course,  and  are  inserted 
into  the  angles  of  all  the  ribs. 

The  tanffimmut  dorii  is  intfrtfd  hj  two  series  of  tendoDs  iolenial  and  exter- 
nal ;  the  internal  being  implanted  into  the  posterior  transverse  processes  (pro- 
cessus accessorii)  of  the  lumbar,  and  transverse  processes  of  all  the  dorsal 
vertebriB;  the  external  into  the  transverse  processes  (Inmbar  ribs)  of  tbe 
lumbar  vertebne,  and  all  the  ribs,  excepting  the  first,  between  their  tubercles 
and  angles. 

Tbe  Spinalis  dorsi  arite*  from  the  spinous  processes  of  the  two  upper  lumbar 
and  two  lower  dorsal  vertebrn,  and  is  inserted  into  the  spinous  processes  of  the 
upper  dorsal  veriebree  IVoni  the  secood  to  the  sixth  or  eighth.  It  also  receives 
sevarsl  fasciculi  from  tbe  longissimus  dorsi  and  semi -spin  a  lis  dorsi.  Tbe  two 
muscles  form  an  ellipse,  which  embraces  the  spinous 
processes  of  the  dorsal  vertebrae. 

Relationi. — The  erector  spinn  muscle  is  in  relation 
by  its  superficial  surface  (in  the  lumbar  region)  with 
the  scrratuB  posticus  inferior,  and  latissimus  dorai;  (in 
the  doraal  region)  with  tbe  vertebral  aponeurosis,  which 
separates  it  from  tbe  latissimus  dorsi,  trepeiius,  and 
serratus  posticus  superior,  and  with  tbe  splenius.  By 
its  deep  tur/ace  (lumbar  region)  with  the  mullifidns 
apiufe,  transverse  processes  of  the  lumbar  verCebrs, 
and  middle  layer  of  the  lumbar  fascia,  which  sepa- 
rates it  from  the  quadratus  lumborum ;  (dorsal 
region)  with  tbe  multiSdus  spinra,  semi-spinal  is  dorai, 
levatores  costamm,  intercostal  muscles,  and  ribs  as 
far  as  their  angles.  Intemalfy  or  mesially,  with  the 
multifiduB  spinse,  and  semi-spinalis  dorai,  which  sepa- 
rate it  from  the  spinous  processes  and  arches  of  the 
vertebm. 

The  fascia  lamborum,  with  tbe  spinal  oolumn, 
aponeurosis  of  tbe  latissimus  dorsi,  and  ribs,  forms 
a  eomptet«  oaseo-apo neurotic  sheatb  for  the  erector 
spinffi. 

The  CoiTiGALis  ABCENDENS  vcl  descendens  is  the 
continuation  of  the  sacro- lumbal  is  upwards  into  the 
neck.  It  aruet  from  the  angles  of  the  third,  fonrth, 
fif\h,  and  sixth  ribs,  and  is  inserted  by  slender  ten- 
dons into  the  posterior  tubercles  of  the  transrerse  pro- 
cesses of  tbe  third,  fourth,  fifth,  and  sixth  cervical 
vertebne.  The  term  descendens,  applied  to  this 
muscle,  can  only  be  correct  when  it  is  described 
..,,  as  arising  in  tbe  neck  and  paasing  downwards  to  Uie 

Belationi.  —  By  ita  superficial  rar/ore  with  the  levator  uignli  scapulse;  by 
its  deep  tur/aee  with  tbe  upper  intercostal  muscles,  ribs,  and  intertronsvene 
mnsclea;  externally  with   the  scalenus  posticus  and  mediiu;   internally  with 


lu.     8.  TsDth  doT»l  run*- 
br>.     S,  G,  B.  Cervieilla  u- 

cendenij  S, B, iu origin; 3, IM 
inierttOD.  10,  II,  13,  13. 
TniniverMlii  cervloli;  10, 
11,  iU  origin;  12,  13,  ICi  in- 
nertioi.  9.  Semi-ipinilii 
4,  T.  Seiai-tpiii>]li 
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the  traDsyersalis  cervicis.  The  tendoDs  of  insertion  are  interposed  between  the 
Attachments  of  the  scalenus  medios  and  posticus  and  transversalis  cervicis,  with 
which  they  are  united. 

The  Tbansversalis  cervicis  appears  to  be  the  continuation  upwards  into 
the  neck  of  the  longissimus  dorsi ;  it  arites  from  the  transverse  processes  of  the 
five  or  six  upper  dorsal  vertcbrsa ;  and  is  inserted  into  the  posterior  tubercles  of 
the  transverse  processes  of  the  cervical  vertebrse,  from  the  second  to  the  sixth. 
receives  a  fasciculus  from  the  longissimus  dorsi  and  several  small  slips  from  the 
tracbclo-mastoii^us. 

Relations.  —  By  its  superficial  surface  with  the  levator  anguli  scapulae,  sple- 
Dios,  and  longissimus  dorsi.  By  its  deep  surface  with  the  complexus,  trachelo- 
Biastoideus,  and  vertebrae;  externally  with  the  musculus  accessorius  ad  saoro- 
lumbalem  and  cervicalis  asoendens;  internally  with  the  trachelo-mastoideus  and 
oomplexus.  The  tendons  of  insertion  of  this  muscle  are  interposed  between  the 
tendons  of  insertion  of  the  cervicalis  ascendens  on  the  outer  side,  and  those  of 
(nrigin  of  the  trachelo-mastoid  on  the  inner  side. 

The  Trachelo-mastoideus  (complexus  parvus)  is  likewise  a  continuation 
apwards  from  the  longissimus  dorsi.  It  is  a  slender  and  delicate  muscle,  arisini/ 
from  the  transverse  processes  of  the  three  upper  dorsal  and  last  cervical,  and  from 
the  articular  processes  of  the  three  next  cervical  vertebras,  its  origin  being 
similar  to  that  of  the  oomplexus,  with  which  and  the  origin  of  the  transver- 
salis eervicis  it  is  closely  connected.  It  receives  a  fasciculus  from  the  longis- 
simus dorsi,  and  is  insert^  into  the  posterior  border  and  summit  of  the  mastoid 
|Ht>oess. 

Relations.  —  The  same  as  the  preceding  muscle,  excepting  that  it  is  interposed 
between  the  transversalis  cervicis  and  complexus. 

The  Complexus  (trachelo-occipitalis)  is  a  large  muscle,  forming  with  the  sple- 
oios  the  great  bulk  of  the  back  of  the  neck.  It  crosses  the  direction  of  the  sple- 
niuSy  arising  from  the  transverse  processes  of  the  three  upper  dorsal  and  last 
cervical,  and  from  the  articular  processes  of  the  three  next  lower  cervical  verte- 
bras; and  is  inserted  into  the  rough  surface  of  the  occipital  bone  between  the  two 
curved  lines,  as  far  as  the  occipital  spine.  The  complexus  is  marked  in  the 
upper  part  of  the  neck  by  a  transverse  tendinous  intersection. 

A  large  &8cioulus  of  the  complexus  lying  superficially  to  that  muscle,  and 
remarkable  for  consisting  of  two  fleshy  bellies  with  an  intermediate  tendon,  is 
Qsoslly  described  under  the  name  of  biventer  cervicis.  Considered  as  a  separate 
imisele,  it  arises  by  three  or  four  slips  from  the  transverse  processes  of  the  dorsal 
vertebras,  from  the  fourth  to  the  seventh ;  and  is  inserted  into  the  inner  portion 
of  the  superior  curved  line  of  the  occipital  bone.  Its  tendons  of  origin  lie  inter- 
ojillj  to  the  insertions  of  the  longissimus  dorsi,  and  are  connected  with  those  of 
the  semi-spinalis  colli ;  and  its  lower  belly  receives  a  fasciculus  from  the  longissi- 
mus. The  outer  border  of  the  upper  belly  is  united  with  the  complexus ;  in  the 
rest  of  its  course  it  is  free. 

Relations,  —By  its  superficial  surface  with  the  trapezius,  splenius,  trachelo- 
mastoideus,  transversalis  cervicis,  and  longissimus  dorsi.  By  its  deep  surface 
with  the  semi-spinalis  dorsi  and  colli,  recti  and  obliqui  It  is  bcparated  from  its 
fellow  of  the  opposite  side  by  the  ligamentum  nuchas,  and  from  the  semi-spinalis 
colli  by  the  pro^nda  cervicis  artery,  princeps  cervicis  branch  of  the  occipital,  and 
posterior  cervical  plexus  of  nerves. 
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Fifth  Layer, 

(Dorsal  Group.)  (Cervical  Group.) 

Semi-spinalis  dorsi,  Rectus  posticus  major, 

Semi-spioalis  colli.  Rectus  posticus  minor, 

Rectus  lateralis, 
Obliquus  inferior, 
Obliquus  superior^ 

Dissection, — The  muscles  of  the  preceding  layer  are  to  be  remoyed  by  divi- 
ding them  transversely  through  the  middle,  and  turning  one  extremity  upwards, 
the  other  downwards.  In  this  way  the  whole  of  the  muscles  of  the  fourth  laye'r 
may  be  dissected  off,  and  the  remaining  muscles  of  the  spine  brought  into  a  state 
to  be  examined. 

The  Semi'Spinahs  mvscles  are  connected  with  the  transverse  and  spinous  pro- 
cesses of  the  vertebrsD,  spanning  one-half  the  vertebral  column ;  hence  their  name 
semi-spinalcs. 

The  Semi-spinalis  dorsi  arises  from  the  transverse  processes  of  the  dorsal 
vertebrae  from  the  sixth  to  the  tenth )  and  is  inserted  into  the  spinous  processes 
of  the  four  upper  dorsal  and  two  lower  cervical  vertebrse.  It  is  united  below 
with  the  spinalis  dorsi,  aqd  above  with  the  semi-spinalis  colli )  it  also  sends  several 
small  slips  to  the  longissimus  dorsi. 

The  Semi-spinalis  colli,  larger  than  the  preceding,  arises  from  the  trans- 
verse processes  of  the  five  or  six  upper  dorsal  vertebras  ]  and  is  inserted  into  the 
spinous  processes  of  the  oervical  vertebrae  from  the  second  to  the  fifth. 

Relations.  —  By  their  superficial  surface  the  semi-spinales  are  in  relation  from 
below  upwards  with  the  spinalis  dorsi,  longissimus  dorsi,  complexus,  splenius; 
profunda  cervicis  and  princeps  cervicis  artery,  and  posterior  cervical  plexus  of 
nerves.     By  their  deep  surface  with  the  multifidus  spinae  muscle. 

On  the  middle  line  in  the  cervical  region  is  a  small  muscle,  the  analogue  of 
the  spinalis  dorsi,  termed  the  spinalis  cervicis.  It  is  extremely  irregular  \  arising 
from  the  spinous  processes  of  the  two  upper  dorsal  or  two  lower  cervical  verte- 
brae ;  and  inserted  into  the  spinous  process  of  the  axis,  and  sometimes  into  the 
next  one  or  two  vertebras. 

Occipital  Group,  —  This  group  of  small  muscles  is  intended  for  the  move- 
ments of  the  cranium  on  the  atlas,  and  of  the  atlas  on  the  axis. 

The  Rectus  posticus  major  (superficialis)  arises  from  the  spinous  process  of 
the  axis ;  and  is  inserted  into  the  inferior  curved  line  of  the  occipital  bone. 

The  Rectus  posticus  minor  (profundus)  arises  from  the  spinous  tubercle  of 
tlfe  atlas ;  and  is  inserted  into  the  rough  surface  of  the  occipital  boney  beneath 
the  inferior  curved  line. 

The  Rectus  lateralis  arises  from  the  transverse  process  of  the  atlas, 
and  is  inserted  into  the  rough  surface  of  the  occipital  bone,  externally  to  the 
condyle. 

The  Obliquus  inferior  (major)  arises  from  the  spinous  process  of  the  axis, 
and  passes  obliquely  outwards  to  be  inserted  into  the  extremity  of  the  transverse 
process  of  the  atlas. 

The  Obliquus  superior  (minor)  arises  from  the  extremity  of  the  transverse 
process  of  the  atlas,  and  passes  obliquely  inwards  to  be  inserted  into  the  rough 
surface  of  the  occipital  bone,  between  the  curved  lines,  and  directly  behind  the 
mastoid  process. 

Relations,  —  By  their  superficial  surface  the  recti  and  obliqui  are  in  relaticm 
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with  a  strong  aponeurosis  which  separates  them  from  the  complexus.  By  their 
deep  9urface^  with  the  atlas  and  axis.  The  rectus  posticus  major  partly  covers 
in  the  rectus  minor.  The  rectus  lateralis  is  in  relation  hj  its  anterior  surface 
with  the  internal  jugular  vein,  and  by  its  posterior  surface  with  the  vertebral 
artery. 

Sixth  Layer, 

Multifidus  spinsBy  Intertransversales, 

Interspinales,  Levatores  costarum. 

DuMection,  —  The  semi-spinales  muscles  must  be  removed  to  obtain  a  good 
view  of  the  multifidus  spinsD,  which  lies  beneath  them,  and  fills  up  the  concavity 
between  the  spinous  and  transverse  processes,  the  whole  length  of  the  vertebral 
column. 

The  Multifidus  spinjb,  consisting  of  about  twenty-one  small  muscular  fas- 
eienli,  extends  along  the  vertebral  groove  from  the  sacrum  to  the  axis.  The 
muscle  commences  by  tendinous  fibres  on  the  dorsum  of  the  sacrum,  proceeding 
from  the  lateral  tubercles  of  the  sacrum,  and  even  from  the  lateral  cornu  of  the 
coccyx,  and  passing  obliquely  upwards  and  inwards  to  the  spinous  tubercles. 
The  fasciculi  arise  inferiorly  from  the  sacrum,  ilium,  and  tendon  of  the  erector 
spiiue ;  in  the  lumbar  region  from  the  articular  and  posterior  transverse  processes 
of  the  yerti'brse ;  in  the  dorsal  region  from  the  transverse  processes ;  and  in  the 
cervical  region  from  the  articular  processes  of  the  four  inferior  vertebrsd.  They 
are  inserted  into  the  spinous  processes  and  laminse  of  all  the  vertebras  from  the 
sacrum  to  the  axis.  Of  the  twenty-two  fasciculi,  six  are  lumbar,  twelve  dorsal, 
and  four  cervical.  Each  fasciculus,  separate  below,  spreads  out  as  it  ascends, 
and  passing  over  the  next  vertebra,  is  inserted  into  the  four  or  five  immediately 
above  it.  The  muscle  is  thick  inferiorly;  and  the  uppermost  fasciculus  larger 
than  those  immediately  below  it. 

Under  the  name  of  rotatores  dorsiy  expressive  of  their  action,  Theile  has 
described  eleven  pairs  of  small  muscles,  which  appear  to  belong  to  the  multifidus 
spinas,  though  separated  from  it  by  cellular  tissue.  The  rotatores  arise  from  the 
apex  and  upper  border  of  a  transverse  process ;  to  be  inserted  into  the  lower 
bonier  of  the  lamina  of  the  vertebra  above,  as  far  as  the  base  of  the  spinous  pro- 
cess.    The  inferior  rotatores  arc  somewhat  larger  than  the  superior. 

RelatumM,  —  By  its  superficial  surface  with  the  longissimus  dorsi,  semi-spinalis 
dorsi,  and  semi-spinalis  colli.  By  its  deep  surface  with  the  laminas  and  spinous 
processes  of  the  vertebral  column,  and  in  the  cervical  region  with  the  ligamentum 

DQChSB. 

The  Interspinales  are  small  muscular  slips  arranged  in  pairs  and  situated 
between  the  spinous  processes  of  the  vertebrsd.  In  the  cervical  region  there  are 
six  pairs  of  these  muscles,  the  first  being  placed  between  the  axis  and  third  ver- 
bra,  the  sixth  between  the  last  cervical  and  first  dorsal ;  they  are  attached  to  the 
apices  of  the  spinous  processes,  and  are  separated  by  the  interspinous  ligaments. 
In  the  dorsal  region,  rudiments  of  these  muscles  are  occasionally  met  with  between 
the  upper  and  lower  vertebras,  but  are  absent  in  the  rest.  In  the  lumbar  region 
there  are  six  pairs  of  interspinales,  the  first  pair  occupying  the  interspinous  space 
hetween  the  last  dorsal  and  first  lumbar  vertebra,  the  last,  the  space  between 
the  fifUi  lumbar  and  sacrum.  They  are  thin,  broad,  and  imperfectly  developed 
Badimentary  interspinales  are  occasionally  met  with  between  the  sacrum  and 
coeeyx ;  these  are  the  analogues  of  the  caudal  muscles  of  brutes ;  in  man  they 
are  named  collectively  the  extensor  coccygis  (sacro-coccygeus  posticus). 

The  INTERTRANSVERSALES  (intertransversarii)  are  small  quadrilateral  muscles 
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situated  between  the  traDSverse  processes  of  the  vertebrae.  In  the  cervical  region 
they  are  arranged  in  pairs  corresponding  with  the  double  conformation  of  the 
transverse  processes,  the  vertebral  artery  and  anterior  division  of  a  cervical  nerve 
lying  between  them.  The  rectus  anticus  minor  and  rectus  lateralis  represent  the 
mtertransversales  between  the  atlas  and  cranium.  In  the  dorsal  region  the 
anterior  intertransversales  are  represented  by  the  intercostal  muscles,  while  the 
posterior  are  mere  tendinous  bands,  muscular  only  between  the  first  and  last  yer- 
tebrsB.  In  the  lumbar  region^  the  anterior  intertransversales  are  thin,  and 
occupy  only  part  of  the  space  between  the  transverse  processes.  Analogues  of 
posterior  intertransversales  exist,  in  the  form  of  small  muscular  fasciculi  (inter- 
obliqui,  inferaccessorii)  extended  between  the  rudimentary  posterior  transyeise 
processes  of  the  lumbar  vertebrsa. 

The  Leyatores  costarum  (supra-costales)  are  divided  into  long  and  short 
The  short  (breves),  twelve  in  number  at  each  side,  arise  from  the  apex  and  lower 
border  of  the  transverse  process  of  the  last  cervical  and  eleven  upper  dorsal  ver- 
tebrffi;  and  pass  downwards  and  outwards,  radiating  in  their  descent,  to  be 
inserted  into  the  upper  border  of  all  the  ribs,  between  the  tuberosity  ft.  e.  tuber- 
cle} and  angle.  The  uppermost  muscle  is  the  smallest,  and  their  breadth 
increases  from  above  downwards. 

The  levatores  costarum  longiy  four  in  number  at  each  side,  arise  from  the 
transverse  processes  of  the  dorsal  vertebrse,  the  seventh  to  the  tenth,  and  are 
inserted  into  the  four  lower  ribs;  each  muscle  passing  over  a  rib  in  its  desoent, 
and  being  attached  to  the  rib  below  as  far  as  its  angle.  The  levatores  longi 
lie  superficially  to  the  levatores  breves  and  increase  in  size  from  above  down- 
wards. 

Relations,  —  By  their  superficial  surface  with  the  sacro-lumbalis,  longissimos 
dorsi  and  transversalb  cervicis.  By  their  deep  surface  with  the  ribs  and  inter- 
costal spaces ;  the  levatores  breves  close  the  intercostal  spaces,  and  are  united  bj 
their  external  border  with  the  intercostales  extemi. 

With  regard  to  the  origin  and  insertion  of  the  muscles  of  the  back,  the  student 
should  be  informed  that  no  exact  regularity  attends  their  attachments.  At  the 
best,  a  knowledge  of  their  precise  connexions,  even  were  it  possible  to  retain  it, 
would  be  but  a  barren  information,  if  not  absolutely  injurious,  as  tending  to 
exclude  more  valuable  learning.  I  have  therefore  arranged  a  plan,  by  which 
they  may  be  more  easily  recollected,  placing  them  in  a  tabular  form  (pp.  210, 
211),  that  the  student  may  see  at  a  glance,  the  origin  and  insertion  of  each,  and 
compare  the  natural  grouping  and  similarity  of  attachment  of  the  various  layers. 
In  this  manner  their  actions  will  also  be  better  comprehended,  and  learnt  with 
greater  facility. 

In  examining  the  table,  the  student  will  observe  the  constant  recurrence  of 
the  number /our  in  the  origin  and  insertion  of  the  muscles.  Sometimes  the  your 
occurs  at  the  top  or  bottom  of  a  region  of  the  spine,  and  frequently  includes  part 
of  two  regions,  taking  two  from  each,  as  in  the  case  of  the  serrati.  Again,  he 
will  perceive  that  the  muscles  of  the  upper  half  of  the  table  take  their  origin 
from  spinous  processes,  and  pass  outwards  to  transverse,  whereas  the  lower  half 
arise  mostly  from  transverse  processes.  To  the  student  I  commit  these  reflec- 
tions, and  leave  it  to  the  peculiar  tenor  of  his  own  mind  to  make  such  arrange- 
ments as  will  be  best  retained  in  bis  memory. 

Actions,  —  The  upper  fibres  of  the  trapezius  draw  the  shoulder  upwards  and 
backwards;  the  middle  fibres,  directly  backwards;  the  lower,  downwards  and 
backwards.  The  lower  fibres  also  act  in  producing  rotation  of  the  scapula  on  the 
'.best     If  the  shoulder  be  fixed,  the  upper  fibres  will  flex  the  spine  towards  the* 
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eorrespoDding  side.  The  latissimus  dorsi  is  a  muscle  of  the  arm,  drawing  it 
backwards  and  do wd wards,  and  at  the  same  time  rotating  it  inwards ;  if  the  arm 
be  fixed,  the  latissimus  dorsi  will  draw  the  spine  to  that  side,  and,  raising  the 
lower  ribs,  be  an  inspiratory  muscle ;  and  if  both  arms  be  fixed,  the  two  musclefl 
will  draw  the  whole  trunk  forwards,  as  in  climbing  or  walking  on  crutches.  The 
levator  anguli  $capul«  lifts  the  upper  angle  of  the  scapula,  and  with  it  the 
entire  shoulder^  the  rhomhoidei  carry  the  scapula  and  shoulder  upwards  and 
bftckwards. 

The  serrati  are  respiratory  muscles  acting  in  opposition  to  eacfi  other,  the  ser^ 
ratus  posticus  superior  drawing  the  ribs  upwards,  and  thereby  expanding  the 
ebest;  the  inferior  drawing  the  lower  nbs  downwards,  and  diminishing  the  cavity 
of  tbe  chest.  The  former  is  an  inspiratory,  the  latter  an  expiratory  muscle.  The 
tplenii  muscles  of  one  side  draw  the  vertebral  column  backwards  and  to  one  side, 
and  rotate  the  head  towards  the  corresponding  shoulder.  The  muscles  of  oppo- 
site sides  acting  together,  draw  the  head  directly  backwards.  They  are  direct 
mntagonists  of  the  sterno-mastoid  muscles. 

Tbe  sacro-lumhalis  with  its  accessory/  muscle,  the  longissimus  dorsi  and  spi- 
nalis  dorsi,  are  known  by  the  general  term  of  erector  spinse,  which  sufficiently 
expresses  their  action.  They  keep  the  spine  supported  in  the  vertical  position  by 
Ibeir  broad  origin  from  below,  and  by  their  insertion,  by  distinct  tendons,  into 
the  ribs  and  spinous  processes.  Being  made  up  of  a  number  of  distinct  fasciculi, 
which  act  alternately,  the  spine  is  kept  erect  without  fatigue,  even  when  the 
muscles  have  to  counterbalance  a  corpulent  abdomen.  The  continuation 
apwards  of  these  muscles  into  the  neck  preserve  the  steadiness  and  uprightness 
of  that  legion.  When  the  muscles  of  one  side  act  alone,  the  neck  is  rotated  upon 
its  axis.  The  complexus,  being  attached  to  the  occipital  bone,  draws  the  head 
baekwards,  and  counteracts  the  muscles  of  the  anterior  part  of  the  neck.  It 
•Mists  also  in  the  rotation  of  the  head. 

The  semi'Spinales  and  multifidus  spinas  muscles  act  directly  on  the  ver- 
tebrae, and  contribute  to  the  general  action  of  supporting  the  vertebral  column 
eroeL 

The  four  little  muscles  situated  between  the  occiput  and  tbe  first  two  ver- 
tebnSy  effect  the  various  movements  between  these  bones ;  the  recti  producing 
the  antero-posterior  actions;  the  ohliqui  the  rotatory  motions  of  the  atlas  on 
the  axis. 

The  actions  of  the  remaining  muscles  of  the  spine,  the  intersp%nales  and  inter" 
trantversales,  are  expressed  in  their  names.  They  approximate  their  attach- 
ments and  assist  the  more  powerful  muscles  in  preserving  the  erect  position  of 
the  body. 

The  levatores  costarum  raise  the  posterior  parts  of  the  ribs,  and  are  probably 
more  serviceable  in  preserving  the  articulation  of  the  ribs  from  displacement, 
than  ID  raising  them  in  inspiration. 

14 
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ORIGIN. 


Layers. 


Ut  Layer. 
Trapezius  .     .     .  •< 

Ladssimos  dorai .  < 

2d  Layer. 

Leyator  angnli  ^ 
BcapulsB   .     .     .  j 

Rhomboideas  mi- 7 
nor      .     .     .     .  \ 

Rhomboideus  major 

Zd  Layer, 

Serratos  posticus  J 
superior  .     •     •  | 

Serratus  posticus  ( 
inferior   .     .     .\ 

Splenius  capitis 
Splenius  colli 


itis  .J 
i.     .{ 


I 


Ath  Layer. 

Sacro-lumbalis    . 
Acoessorius  ad  sa- 1 
oro-lumbalem    .  { 

Longissimus  dors! 
SpinaUs  dorsi .     .  < 

Cerricalis  ascondens 

Transrersalis  oern- 
cIr 

Traohelo-mastoideus 

Complexus.    .     • 

Biyenter  oeryicis  • 

bth  Layer, 
Semi-splnalis  dorsi 

Semi-splnatis  colli 

Rectus  posticus 
major .... 

Rectus  posticus 
minor      .     .     .  / 

Rectus  lateralis  . 

Obliquus  inferior 

Obliquus  superior 

6th  Layer, 

Multifidus  spinsB . 

Interspinales  .     . 
Intertransyersales 

Leyatores  costarum 


Spinous  ProoesMS. 


last  oeryical, 
12  dorsal    . 

4  or  6  lower  dor- 
sal, 5  lumbar 


•     •     •     • 

lig.  nuch»  and 

last  ceryical 
4  upper  dorsal 


lig.  nuchflB, 
last  ceryical, 
2  upper  dorsal 

2  lower  dorsal, 

2  upper  lumbar 

lig.  nuchffi, 
last  ceryical, 
6  upper  dorsal 


•  .     •     • 

•  •     •     • 

•  .     •    • 

2  lower  dorsal, 
2  upper  lumbar 


TransTerat  Pro* 

OeAMS. 


} 
} 


•     •      • 


4  upper  ceryical 


axis 
atlas 

axis 


{ 


{ 


} 


} 
} 


} 


Bite. 


••■{ 

4  lower 


Additional. 


occipital  bone  and  "t 
ligamentum  nnchss  j 

sacrum  and  ilium 


■•{ 


( 


5  or  6  upper 
dorsal  .     . 

8  upper  dorsal, 
1  lower  ceryical 

3  upper  dorsal, 
1  lower  ceryical 

dorsal  4th  to  7th 


eUitolOth  dorsal 

5  or  6  upper 
dorsal .    • 


•     •     • 


■{ 

ceryical&lumbar 

•  •        •         • 

•  •         •         •     ^ 


•  •  •  • 

atlas .  .  . 

•  •  •  • 

atlas .  .  . 


from  sacrum  to 
4th  ceryical 


•     •    • 


oeryical&lumbar 

last  ceryical  and 

11  upper  dorsal 


angles, 
6  lower 


•{ 


angles, 
8d,  4th, 
5th,  6th, 


}••• 
}•••{ 
}•••{ 


ilium     .     .     .     . 


} 


sacrum  and  lum- 
bar yertebra 


;} 


} 


•      •      •      • 


articular  processes  \ 
4Ui,  6th,  6tii  eery./ 

articular  processes  \ 
4th,  6th,  ethoery.  / 


} 


}■■•{ 


} 


•    •    •    •     • 


Sacrum,  ilium,  ten- 
don of  erector  spi 
nce,articularproo 
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INSERTION. 


8^B0«t 


{ 


fdoraid,  2d  to  6th 
It     orSth. 


{ 


8  opper  oerrica) 


last  cerrical 

all  the  lumbar 
and  dorsal 


8d,  4tb,  5th,  6th 
cerrical. 

2d  to  6th  cerri- 
cal. 


{ 


4  vpper  dorsal, 
2  lower  cerrical. 


2d  to  6th  cerrical 


Rito. 


{ 
{ 

{ 


Addlttonal. 


claTicle,  aoromion,  and 
spine  of  scapula. 

bicipital  groove  of  hu- 
merus. 


angle  and  base  of  sca- 
pula. 

base  of  scapula. 

base  of  scapula. 


2d,  8d,  4th,  and  5th. 


4  lower. 


{ 


angles  of  6  lower. 

angles  of  6  upper. 

11  lower,  between  tu- 
bercles and  angles. 


■n  «seq>i  atlas    • 
•01  ileal  &  lumbar. 


atlas. 


cerrical  &  lumbar 


{ 


{ 


.    •    •    • 


all,  between  tubercles 
and  angles. 


occipital  and  temporal 
bone,  and  mastoid 
process. 


mastoid  process. 

occipital  bone  between 
the  curved  lines. 

occipital  bone,  supe- 
rior curred  line. 


occipital  bone. 

occipital  bone, 
occipital  bone. 

occipital  bone. 


{ 


an  the    laminsB,  ex- 
cept atlas. 
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MUSCLES  OF  THE  THORAX. 

The  principal  muscles  situated  on  the  front  and  sides  of  the  thorax  belong  in 
their  actions  to  the  upper  extremity,  with  which  they  will  be  described.  They 
are  the  pectoralis  major  and  minor,  subclavius  and  serratus  magnus.  The  true 
thoracic  muscles,  which  appertain  exclusively  to  the  actions  of  the  ribs,  are,  the 

Jntercostales  extern!,  Subcostales, 

Intercostales  interni,  Triangularis  sterni. 

The  intercostal  muscles  are  two  planes  of  muscular  and  tendinous  fibres, 
directed  obliquely  between  adjacent  ribs  and  closing  the  intercostal  spaces. 
They  are  seen  partially  on  the  reflection  of  the  pectoral  muscles,  or  on  the  inner 
surface  of  the  chest.  The  triangularis  sterni  is  within  the  chest,  and  requires 
the  removal  of  the  anterior  part  of  the  thorax  to  bring  it  into  view. 

The  Intercostales  externi,  eleven  on  each  side,  commence  posteriorly  at 
the  tubercles  of  the  ribs,  and  advance  forwards  to  the  costal  cartilages,  where 
they  terminate  in  a  thin  aponeurosis  which  is  continued  onwards  to  the  sternum. 
Their  fibres  are  directed  obliquely  downwards  and  inwards,  pursuing  the  same 
line  with  those  of  the  external  oblique  muscle  of  the  abdomen.  They  are  thicker 
than  the  internal  intercostals,  and  more  tendinous  in  structure. 

The  Intercostales  interni,  also  eleven  on  each  side,  commence  anteriorly 
at  the  sternum,  and  extend  backwards  as  far  as  the  angles  of  the  ribs,  whence 
they  are  prolonged  to  the  vertebral  column  by  a  thin  aponeurosis.  Their  fibres 
are  directed  obliquely  downwards  and  backwards,  corresponding  with  those  of 
the  internal  oblique  muscle  of  the  abdomen,  and  crossing  those  of  the  external 
intercostals. 

In  structure  the  intercostal  muscles  consist  of  an  admixture  of  muscular  and 
tendinous  fibres.  They  arise  from  the  two  lips  of  the  lower  border  of  the  rib, 
the  external  from  the  outer  lip,  the  internal  from  the  inner;  and  are  inserted 
into  the  upper  border  of  the  rib  below,  encroaching  somewhat  on  its  surfaces. 

The  Subcostales  (infracostales ;  intracostales)  are  nine  or  ten  small  muscles 
situated  within  the  thorax  at  it^  posterior  part,  and  lying  upon  the  ribs.  They 
increase  in  size  from  above  downwards,  and  the  direction  of  their  fibres  corre- 
sponds with  that  of  the  intercostales  interni.  Each  muscle  Arises  from  the  front 
of  a  rib,  and  is  inserted  into  the  front  of  the  rib  but  one  below;  the  first 
snbcostalis  is  often  absent. 

Relations.  —  The  external  intercostals,  by  their  external  surface^  with  the 
muscles  which  immediately  invest  the  chest,  viz.,  pectoralis  major  and  minor, 
serratus  magnus,  serratus  posticus  superior  and  inferior,  scalenus  posticus,  sacro- 
lumbalis  and  longissimus  dorsi  with  their  continuations,  cervicalis  ascendens  and 
transversalis  cervicis,  levatores  costarum,  and  obliquus  externus  abdominis.  By 
their  internal  surface  with  the  internal  intercostals,  intercostal  vessels  and  nerves, 
and  posteriorly  with  the  pleura,  a  thin  aponeurosis  being  interposed.  The  inter- 
nal intercostals,  by  their  external  surface  with  the  external  intercostals,  and 
intercostal  vessels  and  nerves ;  by  their  internal  surface  with  the  pleura  costaliSi 
triangularis  sterni,  subcostales,  and  diaphragm. 

The  Triangularis  sterni  (stemo-oostalis),  situated  upon  the  inner  wall  of 
the  front  of  the  chest,  arises  by  a  thin  aponeurosis  from  the  side  of  the  stemomy 
ensiform  cartilage,  and  sternal  extremities  of  the  costal  cartilages  ^m  the  third 
to  the  sixth  or  seventh ;  it  is  inserted  by  fleshy  digitations  into  the  second|  third| 
fourth,  and  fifth  costal  cartilages  and  corresponding  ribs. 

Relations.  —  By  its  external  surface  with  the  sternum,  ensiform  oartilaMy 
costal  cartilages,  internal  intercostal  muscles,  and  internal  mammary  vessels.  Bj 
its  internal  surface  with  the  pleura  oostalis,  cellular  tissue  of  the  anterior  mediaa- 
tinum,  and  diaphragm.  The  lower  fibres  of  the  triangularis  stem!  are  continooiu 
with  those  of  the  transversalis  abdominis. 
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Actions.  —  The  intercostal  muscles  raise  the  ribs  when  they  act  from  above, 
and  depress  them  when  they  take  their  fixed  point  from  below.  They  are,  there- 
fore, both  inspiratory  and  expiratory  muscles.  The  triangularis  stemi  draws 
down  the  costal  cartilages,  and  is  therefore  an  expiratory  muscle. 

The  muscles  of  respiration,  according  to  Dr.  Barclay,  are  as  follows  :  — 

Dilating  or  Impiratory  muscles, 

Intercofltales,  Subcostales, 

Levatores  costarum,  Diaphragma, 

CLSsisted  occasionally  hy  the 

StemoKsleido-mastoidei,  Subclavii, 

Scaleni,  Pectorales  majores, 

Serrati  postici  superiores,  Latissimi  dorsi, 

Pectorales  minores,  Cervicales  ascendentes, 

Serrati  magni,  Accessorii  ad  sacro-Iumbales. 

Contracting^  or  Expiratory  muscles. 

Triangulares  stemi,  Transversales  abdominis, 

Obliqui  extemi,  Recti  abdominis, 

Obliqui  intemi,  Pyramidales, 

assisted  occasionally  hy  the 

Serrati  postici  inferiores,  Quadrati  lumbomm, 

Longissimi  dorsi,  Serrati  magni. 

Sacro-lumbales, 

To  which  may  be  added,  as  expiratory  powers,  the  costal  cartilages;  acting  by 
virtoe  of  their  elasticity. 

MUSCLES     OF    THE    ABDOMEN. 

The  muscles  of  the  abdominal  region  arc,  the 

Obliquus  externus  (dcscendens),  Rectus, 

Obliquus  internus  (ascendcns),  Pyramidalis, 

Gremaster,  Quadratus  lumborum, 

Transversalis,  Psoas  parvus. 

Diaphragma. 

DtMaeetion.  —The  dissection  of  the  abdominal  muscles  is  to  be  commenced  by 
making  three  incisions :  —  The  first,  vertical^  in  the  middle  line,  from  over  the 
lower  part  of  the  sternum  to  the  pubcs ;  the  second,  oblique^  from  the  umbilicus, 
nowarda  and  outwards,  to  the  outer  side  of  the  chest,  as  high  as  the  fifth  or  sixth 
rib;  the  third,  oblique,  from  the  umbilicus,  downwards  and  outwards,  to  the 
ereat  of  the  ilium  and  along  the  crest  to  its  middle.  The  three  flaps  included 
hj  these  incisions  should  then  be  dissected  back  in  the  direction  of  the  fibres  of 
the  external  oblique  muscle,  beginning  at  the  angle  of  each.  The  integument 
nd  snperficial  £iscia  should  be  dissected  ofif  together,  so  as  to  expose  the  fibres 
of  the  muscle  at  once. 

When  the  external  oblique  muscle  is  dissected  on  both  sides,  a  white  tendinous 
will  be  seen  along  the  middle  of  the  abdomen,  extending  from  the  ensiform 
cartilage  to  the  pubes ;  this  is  the  linea  alba.  A  little  external  to  it,  on  each 
mi&j  two  curved  lines  will  be  observed  extending  from  the  eighth  rib  to  the  spine 
of  the  pobea,  and  bounding  the  recti  muscles ;  these  are  the  lineas  semilunares. 
Some  transverse  lines,  lineas  transversasj  three  in  number,  connect  the  lincse 
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semilanares  with  the  linea  alba  at  and  above  the  umbilicus ;  [sometimes  a  fourth 
and  even  a  fifth  are  found  below  the  umbilicus]. 

The  External  oblique  muscle  (obliquus  externum  abdominis^  descendens: 
costo-abdominalis)  is  the  external  flat  muscle  of  the  abdomen.  Its  name  is 
derived  from  the  obliquity  of  its  direction,  and  the  descending  course  of  its  fibres. 
It  arises  by  fleshy  digitations  from  the  external  surface  of  the  eight  inferior  ribs ; 
the  five  upper  digitations  being  received  between  corresponding  processes  of  the 
serratus  magnus,  the  three  lower,  of  the  latissimus  dorsi.  The  fleshy  fasciculi 
proceeding  from  this  extensive  origin  terminate  on  the  front  of  the  abdomen  in  a 
broad  aponeurosis,  and  posteriorly  are  inserted  into  the  outer  lip  of  the  crest  of 
the  ilium,  for  two-thirds  its  length,  and  into  the  anterior  superior  spinous  pro- 
cess. The  aponeurosis  is  united,  in  front,  by  its  under  surface,  with  that  of  the 
obliquus  internus,  forming  the  anterior  wall  of  the  sheath  of  the  rectus,  and  is 
inserted  into  the  linea  alba,  front  of  the  pubes,  spine  of  the  pubes  and  pectineal 
line. 

The  lower  border  of  the  aponeurosis,  which  is  stretched  between  the  anterior 
superior  spinous  process  of  the  ilium,  and  the  spine  of  the  pubes,  is  round 
from  being  folded  inwards,  and  forms  Poupar^s  ligament  Higamentum  Fallopii ; 
arcus  cruralis) ;  the  insertion  into  the  pectineal  line  is  Uimheraafs  ligament 
[see  fig.  129,  •,  t]. 

Just  above  the  crest  of  the  pubes  is  the  external  abdominal  ring  Tannulus 
abdominalis  externus),  a  triangular  opening  formed  by  the  separation  of  the  fibres 
of  the  aponeurosis  of  the  external  oblique.  It  is  oblique  in  direction,  and  corre- 
sponds with  the  course  of  the  fibres  of  the  aponeurosis.  It  is  bounded  below  by 
the  crest  of  the  pubes ;  on  either  side  by  the  borders  of  the  aponeurosis,  which 
are  termed  pillars;  and  above  by  some  curved  fibres  (intercolumnar^  which 
originate  from  Poupart's  ligament,  and  cross  the  upper  angle  of  the  ring,  to  give 
it  strength.  The  external  piUar,  which  is  at  the  saftie  time  inferior  from  the 
obliquity  of  the  opening,  is  inserted  into  the  spine  of  the  pubes;  the  internal  or 
superior  pillar  forms  an  interlacement  with  its  fellow  of  the  opposite  side  over 
the  front  of  the  symphysis  pubis.  The  external  abdominal  ring  gives  passage  to 
the  spermatic  cord  in  the  male,  and  the  round  ligament  in  the  female ;  they  are 
both  invested  in  their  passage  through  it  by  a  prolongation  of  the  fascia  of  the 
external  oblique  muscle,  the  inter  columnar  fascia  ^  or  fascia  spermatica. 

The  pouch  of  inguinal  hernia,  in  passing  through  this  opening,  receives  the 
intercolumnar  fascia  as  one  of  its  coverings. 

Relations.  —  By  its  external  surfaee  with  the  superficial  fascia,  integument, 
cutaneous  vessels  and  nerves,  particularly  the  superficial  epigastric  and  superficial 
circumflexa  ilii  vessels,  and  latissimus  dorsi,  by  which  it  is  overlapped  posteriorly. 
By  its  internal  surface  with  the  internal  oblique,  lower  part  of  the  eight  inferior 
ribs  and  intercostal  muscles,  cremaster,  spermatic  cord  in  the  male,  and  round 
ligament  in  the  female.  The  upper  border  of  the  external  oblique  is  continuous 
with  the  pectoralis  major. 

The  external  oblique  is  now  to  be  removed  by  making  an  incision  across  the 
ribs,  just  below  its  origin,  to  its  posterior  border;  and  another  along  Poupart's 
ligament  and  the  crest  of  the  ilium.  Poupart's  ligament  should  be  left  entirey 
as  it  gives  attachment  to  the  next  muscles.  The  muscle  may  then  be  tamed 
forwards  towards  the  linea  alba,  or  removed  altogether. 

The  Internal  oblique  muscle  (obliquus  internus  abdominis^  cucendent; 
ilio-abdominalis)  is  the  middle  flat  muscle  of  the  abdomen.  It  arises  from  the 
outer  half  of  Poupart's  ligament,  from  the  middle  of  the  crest  of  the  ilium  for 
two-thirds  its  length,  and  from  the  fascia  lumborum  [see  p.  217].  Its  fibres 
diverge  from  their  origin,  those  from  Poupart's  ligament  curving  downwards, 
those  from  the  anterior  part  of  the  crest  of  the  ilium  passing  transversely,  and  the 
rest  ascending  obliquely.  The  muscle  is  inserted  into  the  pectineal  line  and  oreet 
of  the  pubes,  linea  alba,  and  lower  border  of  the  four  inferior  ribs.     At  its  origin 
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lurgin  below  the  ring,  the  iDfariDr  or  eiternel  pillar;  (be  onrved  iDtareDlumna.r  fibrei  mre 
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If.  Conjoined  tendon  of  tb*  Islernal  oblifjBe  and  trBniveraiilia,  deraandlng  babind  Pomput'i 
liCKmanl  to  tba  paolinekl  line.  10.  The  arch  rormad  between  tba  lower  anrred  border  of  tlM 
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Along  the  npper  tbree-fonrtbt  of  the  linea  Bemilanaris,  the  apoDenroeis  of  the 
iatanial  oblique  teparalefl  into  two  lamellae,  wbieh  pau,  one  in  front,  the  other 
bahind  the  recttu  muiole  to  the  linea  alba,  where  thej  are  inserted ;  along  the 
lower  fonrth,  the  aponearosiB  passes  in  front  of  the  rectns  withoat  separBtion. 
The  two  lajera,  which  thus  indoM  the  recius,  conneqneutlj  fonn  for  it  a  sheath, 
which  is  incomplete  at  its  posterior  and  inferior  part. 
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The  lowest  fibres  of  the  internal  oblique  are  inserted  into  the  pectineal  line  of 
the  pubes  in  common  with  those  of  the  transversalis  muscle.  Hence  the  tendon 
of  this  insertion  is  called  the  conjoined  tendon  of  the  internal  oblique  and  trans- 
versalis.  This  tendon  is  situated  directly  behind  the  external  abdominal  ring, 
and  serves  to  strengthen  what  would  otherwise  be  a  weak  point  in  the  abdomen. 
Sometimes  the  tendon  is  insufficient  to  resist  the  internal  pressure,  and  is  forced 
through  the  external  ring;  it  then  forms  the  distinctive  covering  of  direct 
inguinal  hernia. 

The  spermatic  cord  passes  beneath  the  arched  border  of  the  internal  oblique 
muscle,  between  it  and  Poupart's  ligament.  During  its  passage  some  fibres  are 
given  off  from  the  lower  border  of  the  muscle,  which  accompany  the  cord  down- 
wards to  the  testicle,  and  form  loops  around  it ;  this  is  the  oremaster  muscle  In 
the  descent  of  oblique  inguinal  hernia,  which  travels  the  same  course  as  the 
spermatic  cord,  the  cremaster  muscle  forms  one  of  its  coverings. 

The  Cremaster,  considered  as  a  distinct  muscle,  arues  from  the  middle  of 
Poupart's  ligament,  and  forms  a  series  of  loops  upon  the  spermatic  cord.  A  few 
of  its  fibres  are  inserted  into  the  tunica  vaginalis,  the  rest  (cms  internum)  ascend 
along  the  inner  side  of  the  cord,  to  be  inserted,  with  the  conjoined  tendon,  into 
the  pectineal  line  of  the  os  pubis 

Relations.  —  The  internal  oblique  is  in  relation  by  its  external  surface  mih 
the  external  oblique,  latissimus  dorsi,  spermatic  cord,  and  external  abdominal 
ring.  By  its  internal  surface  with  the  transversalis  muscle,  fascia  transversalis, 
internal  abdominal  ring,  and  spermatic  cord.  By  its  lower  and  arched  border 
with  the  spermatic  cord ;  forming  the  upper  boundary  of  the  spermatic  canal. 

The  cremaster  is  in  relation  by  its  external  surface  with  the  aponeurosis  of  the 
external  oblique,  and  intercolumnar  fascia ;  by  its  internal  surface  with  the  fascia 
propria  of  the  spermatic  cord. 

The  internal  oblique  muscle  is  to  be  removed  by  separating  it  from  its  attach- 
ment, to  the  ribs  above,  the  crest  of  the  ilium  and  Poupart's  ligsctnent  below. 
It  should  be  divided  behind  by  a  vertical  incision  extending  from  the  last  rib  to 
the  crest  of  the  ilium,  as  its  lumbar  attachment  cannot  at  present  be  examined. 
The  muscle  is  then  to  be  turned  forwards.  Some  degree  of  care  will  be  required 
in  performing  this  dissection,  from  the  difficulty  of  distinguishing  between  this 
muscle  and  the  one  beneath.  A  thin  layer  of  cellular  tissue  is  all  that  separates 
them  for  the  greater  part  of  their  extent.  Near  the  crest  of  the  ilium  the  circam- 
flexa  ilii  artery  ascends  between  the  two  muscles,  and  forms  a  guide  to  their 
separation ;  but  just  above  Poupart's  ligament  they  are  so  closely  united,  that 
separation  is  impossible. 

The  Transversalis  (lumbo-abdominalis)  is  the  internal  flat  muscle  of  the 
abdomen ;  and  is  transverse  in  the  direction  of  its  fibres,  as  implied  in  its  name. 
It  arises  from  Poupart's  ligament,  somewhat  less  than  the  outer  half,  from  the 
anterior  two-thirds  of  the  internal  lip  of  the  crest  of  the  ilium ;  from  the  trans- 
verse processes  of  the  lumbar  vertebrae  through  the  medium  of  the  posterior  apo- 
neurosis, and  from  the  inner  surface  of  the  six  inferior  costal  cartilages.  The 
superior  fibres,  proceeding  from  the  cartilage  of  the  seventh  rib,  are  inserted  into 
the  ensiform  cartilage;  the  inferior  fibres,  proceeding  from  Poupart's  ligamenti 
curve  downwards  to  be  inserted  by  means  of  a  tendinous  expansion  common  to  i$ 
and  the  internal  oblique,  the  conjoined  tendon  of  the  internal  oblique  and  tranu 
versaliSf  into  the  pectineal  line  of  the  pubes;  while  the  fibres  intermediate 
between  these  points  terminate  near  the  outer  border  of  the  rectus  in  an  aponeu- 
rosis which  is  continued  onwards  to  the  linea  alba.  The  upper  portion  of  the 
aponeurosis,  closely  united  with  the  posterior  lamella  of  the  aponeurosis  of  the 
internal  oblique,  assists  in  forming  the  posterior  wall  of  the  sheath  of  the  reotns, 
while  the  inferior  portion,  commencing  at  a  point  midway  between  the  umbilicoa 
and  pubes.is  continued  with  the  undivided  aponeurosis  of  the  internal  oblique  in 
front  of  the  rectu-*. 
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The  potteriw  aponeunait  of  ibe  traDsversalia  divides  Into  three  latnellse,  aDte- 
rior,  middle,  and  posterior,  which  coDstitute  the  fascia  lumborum.  The  anlr- 
rior  lamella,  thin  aad  membracious,  ia  attached  to  the  base  of  the  tnasverse  pro- 
cesses of  the  lumbar  vertebrtei  ths  middle  lameSla,  of  coDBidereble  thickness,  to 
their  apices;  the  potUrior  layer  receives  the  attachnicDt  of  the  posterior  aponea- 
nws  of  the  internal  oblique,  aod  further  back,  near  the  border  of  the  erector 
s[Hiue,  becomes  nnited  with  the  aponeu- 

roeis  of  the  latissimns  dorai.     Between  the  Fio-  ITO. 

anterior  and  middle  lamella  is  lodged  the 
quadratns  lamborum ;  and  betweeo  the 
middle  and  posterior  lajer,  the  erector 
spina  and  multifidns  spines,  which  are  thus 
famished  with  aponeurotic  sheaths. 

Eelalumi.  —  By  its  external  lur/ace 
with  the  internal  oblic|ne,  the  internal  sur- 
face of  the  six  lower  ribs,  and  iittemal  in- 
tercostal mnscles.  By  its  inttmal  mr/aee 
with  the  transTcrsalis  fascia,  which  sepa- 
rates it  from  the  peritoneum,  with  the 
psoas  magnns,  the  lower  part  of  the  rectos, 
and  pyraroidalis.  The  spermatic  cord  and 
oUiqoe  iogainal  hernia  pass  beneath  the 
lower  border,  but  have  no  direct  relation 
with  JL  The  upper  border  is  cootina- 
ona  with  the  diaphragm  and  triangularis 

To  diaseot  the  reettia  muscle,  its  sheath 
should  be  opened  by  a  vertical  incision,  ex- 
tending over  the  cartilages  of  the  lower 
ribs  to  the  front  of  the  os  pubis.  The 
sheath  may  then  be  dissected  off  and 
turned  aside;  this  is  easily  done  excepting 
at  the  linen  transversse,  where  a  close  ad- 
hesion  subsists   between   the    muscle  and        l.iTBK*L  tibw  of  the  Timiii,  iboitiso 

the  external  waU   of  the  sheath.      The    7/"''"'\'"l"°","'^   „^r"h!7^r 
.      ,,  ,  ■      ..  ,  J  -J  !■      abdommn.    1.  CoiUl  origin  or  the  litiui- 

abeatb  contains  the  rectus  and  pynmidalis    ^^^  ^^^.     ^  6*rnitoi  Dugnm.    s.  rprw 

■""?«'=■  „  , .      ,        .        I        P«"  of  the  »>l«rn»l  oblique,  divided  in  th« 

The  RbCTTB  (stemo-puhius)  arttei  by  dir*elion  b«il  tulcol.Hd  to  ihow  tbe  mni- 
a  double  tendon  from  the  front  and  crest  df,  beneith  withont  interfering  with  ill 
of  the  OS  pubis,  and  is  interled  by  three  iDdigiutioni  wiib  thi  Kmiai  mmgout. 
broad  digitations  into  the  cartilages  of  the 
fifth,  sixth,  and  seventh  ribs.  It  ia  tra- 
Tersed  by  several  tendinons  intersections, 
called  linen  transversse  ^inscriptiones  ten- 
dinese).  One  of  these  is  situated  at  the 
nmbibcus,  one  over  the  ensiform  cartilage, 
and  one  midway  between  these  points; 
when  a  fourth  exists,  it  occurs  below  the 
umbilicoa.  The  linejs  tTansversse  are 
vestiges  of  the  abdominal  ribs  of  repUles, 
and  rarely  extend  completely  tbrongh  the 

mnsde.  Tsginn  femorii,  glDteai  mediui  ud  mixi. 

Reialiimt.  —  By    its    external   tur/aee     mu  inreBtcd  b>  Cueik  lau. 
with  the  anterior  lamella  of  the  aponeu- 

Toeis  of  the  internal  oblique,  below  with  the  aponeurosis  of  the  trans veisalia,  and 
I    with  the  pyramidalis.     By  its  internal  *ur/ace  with  the  ensiform  cartilage,  car- 
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tilages  of  the  ribs  from  the  fifth  to  the  nintb,  posterior  lamella  of  the  internal 
oblique,  peritoneum,  and  epigastric  artery  and  veins. 

The  Pyramidalis  (pubio-subumbilicalia)  arises  from  the  crest  of  the  os  pnbis 
in  front  of  the  rectus,  and  is  inserted  into  the  linea  alba  at  about  midway  between 
the  umbilicus  and  pubes.  It  is  inclosed  in  the  sheath  with  the  rectus,  and  rests 
against  the  lower  part  of  that  musde ;  it  is  sometimes  absent. 

The  rectus  may  now  be  divided  across  the  middle,  and  the  two  ends  drawn 
aside  for  the  purpose  of  examining  the  mode  of  construction  of  its  sheath. 

The  sheath  of  the  rectus  is  formed,  in  front,  for  the  upper  three-fourths  of  its 
extent,  by  the  aponeurosis  of  the  external  oblique  and  anterior  lamella  of  the 
internal  oblique ;  behind  by  the  posterior  lamella  of  the  internal  oblique  and 
aponeurosis  of  the  trans versalis.  Midway  between  the  umbilicus  and  the  pubes, 
the  posterior  wall  of  the  sheath  terminates  in  a  thin  curved  margin  (plica  semi- 
lunaris Douglasii)  the  aponeurosis  of  the  three  muscles  passing,  below  this  point, 
altogether  in  front  of  the  rectus. 

The  next  two  muscles  can  be  examined  only  when  the  viscera  of  the  abdomen 
are  removed.  To  see  the  quadratus  lumborum,  it  is  also  necessary  to  divide  and 
draw  aside  the  psoas  muscle  and  the  anterior  lamella  of  the  posterior  aponeurosis 
of  the  trans  versalis. 

The  Quadratus  lumborum  (ilio-costalis)  is  concealed  from  view  by  the  ante- 
rior lamella  of  the  posterior  aponeurosis  of  the  transversalis  muscle,  which  is 
inserted  into  the  bases  of  the  transverse  processes  of  the  lumbar  vertebras.  When 
this  lamella  is  divided,  the  muscle  will  be  seen  to  consist  of  two  portions :  one, 
the  extemalj  arising  from  the  ilio-lumbar  ligament  and  outer  lip  of  the  crest  of 
the  ilium  for  two  inches  in  extent,  and  inserted  into  the  apices  of  the  transverse 
processes  of  the  four  upper  lumbar  vertebrad  (sometimes  also  last  dorsal)  and  last 
rib ;  the  other,  the  internal  and  anterior  portion,  arises  by  tendinous  slips  from 
the  transverse  processes  of  the  three  or  four  lower  lumbar  vertebrae,  and  passes 
upwards  to  be  inserted  into  the  lower  border  of  the  last  rib.  If  the  muscle  be 
tut  across  or  removed,  the  middle  lamella  of  the  aponeurosis  of  the  transversalis 
will  be  seen,  attached  to  the  apices  of  the  transverse  processes  \  the  quadratus 
being  inclosed  between  the  two  lamellas  as  in  a  sheath. 

Relations.  —  Inclosed  in  the  sheath  formed  by  the  aponeurosis  of  the  trans- 
versalis muscle,  it  is  in  relation,  in  fronty  with  the  kidney,  colon,  psoas  magnus, 
and  diaphragm.  Behind,  but  also  separated  by  its  sheath,  with  the  erector 
spinas. 

The  Psoas  parvus  is  a  small  and  infrequent  muscle  which  arises  from  the 
last  dorsal  and  first  lumbar  vertebra  and  from  the  intervertebral  substance  between 
them,  and  terminates  in  a  long  slender  tendon  which  expands  inferiorly  and  is 
inserted  into  the  ilio-pectineal  line  and  eminence.  The  tendon  is  oontinuoos  by 
its  outer  border  with  the  iliac  fascia. 

Relations.  —  It  rests  on  the  psoas  magnus,  and  is  covered  in  by  the  perito- 
neum ;  superiorly  it  passes  beneath  the  ligamentum  arcuatum  internum  of  the 
diaphragm. 

DiAPHRAGMA.  —  To  obtain  a  good  view  of  this  important  inspiratory  muscle, 
the  peritoneum  should  be  dissected  from  its  under  surface.  It  is  a  transverse 
muscular  septum  between  the  thorax  and  abdomen,  and  is  composed  of  two  por- 
tions, thoracic  and  lumbar,  the  former  being  named  the  greater,  the  latter  the 
lesser  muscle.  The  thoracic  portion  arises  from  the  ensiform  cartilage  by  a 
distinct  slip  and  from  the  internal  surface  of  the  six  inferior  ribs  indigitating 
with  the  transversalis.    The  fibres  converge  to  be  inserted  into  the  central  tendon. 

A  triangular  interval  exists  between  the  sternal  and  costal  portion  of  the      \ 
muscle  at  each  side,  closed  by  a  few  irregular  muscular  fibres  and  by  the  serous 
membranes  of  the  cavity  of  the  chest  and  abdomen.    A  protrusion  of  any  portion 
of  the  contents  of  the  abdomen  through  this  opening  constitutes  phrenic  or 
diaphragmatic  hernia. 


\ 
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The  lumbar  portion  coDBists  of  a  right  vad  left  lateml  h&]f  {piUart,  crura) ; 
neh  of  which  is  composed  of  Aree  smaTler  pillara  or  crora,  internal,  middle,  aod 

The  crura,  a.ri$e  from  the  front  and  lateral  aspect  of  the  bodies  of  the  firet, 
peoood,  and  third  lumbar  vertebra,  from  the  intervertebral  Bubstance  between 
the  first,  seoond,  third,  and  fourth,  from  the  transverse  process  of  the  Grat,  liga- 
mentam  arenatnm  intemnm  and  eztemuTn,  and  last  rib.  The  le/l  crui  is  sborter 
than  the  right  bj  the  breadth  of  a  vertebra,  and  does  not  advance  so  fiir  forwards 
on  the  front  of  the  rertebral  colamn.  The  omra  are  iuterted  into  the  whole 
lenirth  of  the  posterior  border  of  the  central  tendon. 

The  origin  of  the  crnra  takes  place  hj  a  strong  tendon,  ^om  which  and  from 
the  other  points  of  attachment  muscular  fibres  proceed.  The  internal piUaT  of 
the  ems  is  its  anterior  fasciculus,  whiuh  proceeds  from  the  third  Inoibar  verte- 
bra; the  middle  piUar,  smaller  than  the  others,  proceeds  from  the  seoond  verte- 
bra j  the  octerTial  pillar,  the  largest  of  the  three,  from  the  lumbar  vertebra, 
Itgamenta  arcuata  and  last  rib.  The  internal  pillars  approach  each  other  m  tbej 
ascend,  the  arched  interval  between  them  being  the  aortic  opening;  their  inter- 
nal fibres,  consie^ng  of  several  fasciculi,  cross  each  other  in  (root  of  the  aortic 

Fio.  171. 
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the  aortic  and  oesophageal  opening  the  fibres  of  the  right  internal  pillar  are  gene- 
rally the  most  superficial.  Between  the  lumbar  and  costal  portion  of  the  dia- 
phragm at  each  side  is  a  triangular  interval  like  that  between  the  costal  and 
sternal  portion,  closed  only  by  cellular  tissue  and  the  serous  membranes  of  the 
two  cavities. 

The  ligamentum  arena  turn  internum  is  a  tendinous  arch  thrown  across  the 
upper  part  of  the  psoas  muscle  from  the  side  of  the  body  of  the  first  lumbar  ver- 
tebra to  the  apex  of  its  transverse  process,  extending  sometimes  also  to  that  of  the 
second.     Beneath  this  arch  the  psoas  magnus  emerges  from  the  chest. 

The  ligamentum  arcuatum  externum  is  a  tendinous  band  extended  from  the 
apex  of  the  transverse  process  of  the  first  lumbar  vertebra  to  the  lower  border  of 
the  last  rib.  It  forms  an  arch  across  the  quadratus  lumborum,  and  is  continuous 
with  the  anterior  wall  of  the  sheath  of  that  muscle  derived  from  the  posterior 
aponeurosis  of  the  transversalis  abdominis. 

The  tendinous  centre  of  the  diaphragm  is  shaped  like  a  trefoil  leaf,  of  which 
the  central  leaflet  points  to  the  ensiform  cartilage,  and  is  the  largest;  the  lateral 
leaflets,  right  and  left,  occupy  the  corresponding  portions  of  the  muscle;  the 
right  being  the  larger  and  rounded,  the  left  smaller  and  lengthened  in  its 
form. 

The  openings  in  the  diaphragm  are  three  :  one,  quadrilateraly  in  the  tendi- 
nous centre,  at  the  union  of  the  right  and  middle  leaflets,  for  the  passage  of  the 
inferior  vena  cava;  a  muscular  opening  of  an  elliptical  shape  formed  by  the 
internal  pillars  of  the  crura,  the  oesophageal,  for  the  transmission  of  the  oesopha- 
gus and pneumoga^tric  nerves;  a  third,  the  aorticy  formed  by  a  tendinous  arch 
thrown  from  the  tendon  of  one  cms  to  that  of  the  other,  beneath  which  pass  the 
aorta  and  thoracic  duct.  The  great  splanchnic  nerve  passes  through  the  dia- 
phragm between  the  internal  and  middle  pillar  of  the  cms ;  the  trunk  of  tl^e 
sympathetic  and  vena  azygos  between  the  middle  and  external  pillar.  The  lessei 
splanchnic  nerve  escapes  between  those  fibres  of  the  external  pUlar  which  proceed 
from  the  ligamentum  arcuatum  internum. 

Relations,  —  By  its  superior  surface  with  the  pleurae,  pericardium,  heart,  and 
lungs.  By  its  inferior  surface  with  the  peritoneum;  on  the  left  with  the 
stomach  and  spleen ;  on  the  right  with  the  convexity  of  the  liver ;  behind,  with 
the  kidneys,  supra-renal  capsules,  duodenum,  and  solar  plexus.  By  its  circum- 
ference with  the  ensiform  cartilage,  ribs,  intercostal  muscles,  and  vertebral 
column. 

Actions.  —  The  external  oblique  muscle,  acting  singly,  would  draw  the  thorax 
towards  the  pelvis,  and  twist  the  body  to  the  opposite  side.  Both  muscles,  act- 
ing together,  flex  the  thorax  directly  on  the  pelvis.  The  internal  oblique  of  one 
side  draws  the  chest  downwards  and  outwards;  both  together  bend  it  direoUy 
forwards.  Either  transversalis  muscle,  acting  singly,  will  diminish  the  size  of 
the  abdomen  on  its  own  side,  and  both  together  will  constrict  the  entire  cylinder 
of  the  cavity.  The  recti  muscles,  assisted  by  the  pyramidales,  flex  the  thorax 
towards  the  pelvis,  and,  through  the  medium  of  the  linese  transversae,  are  enabled 
to  act  when  their  sheath  is  curved  inwards  by  the  action  of  the  transversales. 
The  pyramidales  are  tensors  of  the  linea  alba.  The  abdominal,  are  expiratory 
muscles,  and  chief  agents  in  expulsion ;  by  their  action,  the  foetus  is  expelled 
from  the  uterus,  the  urine  from  the  bladder,  faeces  from  the  rectum,  bile  from 
the  gall-bladder,  ingesta  from  the  stomach  and  bowels  in  vomiting,  and  mucous 
and  irritating  substances  from  the  bronchial  tubes,  trachea,  and  nasal  passages, 
during  ooughiog  and  sneezing.  To  produce  these  effects,  they  all  act  together. 
Their  violent  and  continued  action  produces  hernia,  and,  acting  spasmodically, 
they  may  occasion  rupture  of  the  viscera.  The  quadratus  lumber um  draws  the 
last  rib  downwards,  and  is  an  expiratory  muscle ;  it  also  serves  to  bend  the  ver- 
tebral column  to  one  or  the  other  side.    The  psoas  parvus  is  a  tensor  of  the  iliao 
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fascia,  and,  taking  its  fixed  origin  from  below,  may  assist  in  flexing  the  vertebral 
column  forwards.  The  diaphragm  is  an  inspiratory  muscle,  and  the  sole  agent  in 
tranquil  inspiration.  When  in  action,  the  muscle  is  drawn  downwards,  its  plane 
being  rendered  oblique  from  the  level  of  the  ensiform  cartilage,  to  that  of  the 
upper  lumbar  vertebra.  During  relaxation  it  is  convex,  and  encroaches  con- 
siderably on  the  cavity  of  the  chest,  particularly  at  the  sides,  where  it  corresponds 
with  the  lungs.  It  assists  the  abdominal  muscles  powerfully  in  expulsion,  every 
act  of  that  kind  being  preceded  or  accompanied  by  inspiration.  Spasmodic  action 
of  the  diaphragm  produces  hiccough  and  sobbing,  and  its  rapid  alternation  of  con- 
traction and  rekxatioD,  combined  with  laryngeal  and  facial  movements,  laughing 
and  crying. 

The  actions  of  the  muscles  on  the  trunk,  the  neck  and  the  head  may  be  conve- 
niently studied  by  means  of  a  table  arranged  according  to  the  plan  of  Dr.  Bar- 
clay. Thus,  the  head,  the  neck  and  the  trunk  are  moved  forwards  or  flexed, 
backwards  or  extended,  or  laterally,  that  is  abducted  from  the  middle  line,  by  the 
several  muscles,  as  follows :  — 

Head. 

Flexors. 

Bectus  anticus  minor.  Rectus  anticus  major, 

Sterno-cleido-mastoideus, 

andj  the  jaw  being  fixed  hy  the  massetereSy  temporales 

and  pterygoideij 

Platysma  myoides,  Genio-hyoideus, 

Digastricus,  Genio-hyo-glossus. 


Mylo-hyoideus, 


Extensors, 


Trapezius,  Rectus  posticus  major, 

Splenius  capitis.  Rectus  posticus  minor, 

Complexus,  Obliquus  superior. 
Trachelo-mastoideus, 

Abductors.^ 

Platysma  myoides,  Trachelo-mastoideus, 

Stemo-cleido-mastoidcus,  Complexus, 

Trapezius,  Rectus  posticus  major, 

Splenius  capitis,  Rectus  lateralis. 

Neck. 

Flexors. 

Platysma  myoides,  Stemo-thyroideus, 

Stemo-cleido-mastoideus,  Omo-hyoideus, 

Digastricus,  Rectus  anticus  major, 

Mylo-hyoideus,  Longus  colli, 

Oenio-hyoideus,  Scalenus  anticus, 

Genio-hyo-glossus,  Scalenus  medius. 
Sterno-hyoideus, 

I  Muscles  haring  brond  and  namerons  attachments  or  an  oblique  position  must  neces- 
Muily  act  in  teTeral  directions,  and  consequently  occupy  a  place  in  different  groups  of  this 
labia. 
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Extensors. 

*  Trapezius,  TraDsversalis  oervicis, 

Levator  anguli  scapulsD,  Ceryicalis  asceDdens, 

Rhomboideus  miDor,  Semi-spiDalis  colli, 

Serratus  posticus  superior,  Maltifidus  spiusD, 

Spleuius  capitis,  Interspiuales, 

Spleuius  colli.  Scalenus  medius, 

Com  plexus,  Scalenus  posticus. 
Trachelo-mastoideus, 

Abductors  and  Rotators, 

The  flexors  and  extensors  of  one  side  acting  alone  are  abductors;  acting  in 
groups,  they  combine  more  or  less  flexion  or  extension  with  abduction,  and  are 
consequently  rotators.     The  more  direct  abductors  are  :  — 

Trapezius,  Scaleni, 

Sterno-cleido-mastoideus,  Intertransversales. 

Trunk. 

Flexors, 

Rectus  abdominb,  Obliquus  intemus, 

Pyramidalis,  Psoas  magnus, 

Obliquus  extemus.  Psoas  parvus, 

and  xndirectlyy 

Pectoralis  major,  Serratus  magnus, 

Pectoralis  minor,  Transversalis  abdominis. 

Extensors. 

Trapezius,  Longissimus  dorsi, 

Rhomboideus  major.  Spinalis  dorsi, 

Latissimus  dorsi,  Semi-spinalis  dorsi, 

Serratus  posticus  superior,  Multifidus  spinas, 

Serratus  posticus  inferior,  Intertransversales, 

Sacro-lum balls,  Quadratus  lumborum. 

Abductors^  or  Lateral  Flexors. 

The  whole  of  the  muscles  of  the  trunk  acting  on  one  side  more  forcibly  than 
on  the  other. 

MUSCLES    OF    THE    PERINEUM. 

The  muscles  of  the  perineum  are  situated  in  the  outlet  of  the, pelvis,  and  con- 
sist of  two  groups,  one  of  which  belongs  especially  to  the  organs  of  generatioQ 
and  urethra,  the  other  to  the  termination  of  the  alimentary  canal.  To  these  may 
be  added  the  anterior  muscles  of  the  coccyx. 

Male  perineum.  —  The  muscles  of  the  perineal  region  in  the  male,  are  the 

Accelerator  urinse.  Sphincter  ani, 

Erector  penis,  Levator  ani, 

Transversus  perinei,  Coccygeus, 

Compressor  urethras,  Sacro-coccygeus  antioas. 

Dissection,  —  To  dissect  the  perineum,  the  subject  should  be  fixed  in  the  poA* 
lion  for  lithotomy,  that  is,  the  hands  should  be  bound  to  the  soles  of  the  feet^ 
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tod  the  knees  kept  apart.  An  easier  plan  is  the  drawing  of  the  feet  upwards  by 
means  of  a  cord  passed  through  a  hook  in  the  ceiling.  Both  of  these  means  of 
preparation  have  for  their  object  the  full  exposure  of  the  perineum.  And  as  this 
is  a  dissection  which  demands  some  degree  of  delicacy  and  nice  manipulation,  a 
strong  light  should  be  thrown  upon  the  part.  Having  fixed  the  subject,  and 
drawn  the  scrotum  upwards  by  means  of  a  string  or  hook,  carry  an  incision  from 
the  base  of  the  scrotum  along  the  ramus  of  the  pubes  and  ischium  and  tuberosity 
of  the  ischium  to  a  point  parallel  with  the  apex  of  the  coccyx ;  then  describe  a 
curve  over  the  coccyx  to  the  same  point  on  the  opposite  side,  and  continue  the 
incision  onwards  along  the  opposite  tuberosity  and  ramus  of  the  ischium  and 
pubes,  to  the  opposite  side  of  the  scrotum,  where  the  two  extremities  may  be 
connected  by  a  transverse  incbion.  This  incision  will  completely  surround  the 
perineum,  following  very  nearly  the  outline  of  its  boundaries.  Now  let  the  stu- 
dent dissect  off  the  integument  carefully  from  the  whole  of  the  included  space, 
and  he  will  expose  the  fatty  cellular  structure  of  the  common  superficial  fascia, 
which  resembles  the  superficial  fascia  in  other  situations.  The  common  super- 
ficial fascia  is  then  to  be  removed  to  the  same  extent,  exposing  the  superficial 
perineal  fascia.  This  layer  is  also  to  be  turned  aside,  when  the  muscles  of  the 
genital  region  of  the  perineum  will  be  brought  into  view. 

The  AccELERATORES  URiNiE  (bulbo-cavernosi)  arise  from  a  tendinous  point  in 
the  centre  of  the  perineum  [perineal  centre'],  and  from  the  fibrous  raph^  of  the 
two  muscles.  From  this  origin  the  fibres  diverge  like  the  barbs  of  a  pen ;  the 
poBterior  to  be  inserted  into  the  triangular  ligament  and  ramus  of  the  pubes ;  the 
middle,  to  encircle  the  corpus  spongiosum  and  meet  on  its  upper  side ;  the  ante- 
rior to  spread  out  on  the  corpus  caver nosum  at  each  side,  and  be  inserted,  partly 
into  its  fibrous  structure,  and  partly  into  the  fascia  penis.  The  posterior  and 
middle  insertions  of  these  muscles  are  best  seen  by  carefully  raising  one  muscle 
from  the  corpus  spongiosum  and  tracing  its  fibres. 

Relations.  —  By  their  superficial  surface  with  their  superficial  perineal  fascia, 
dartos,  superficial  vessels  and  nerves  of  the  perineum,  and,  on  each  side,  the  erec- 
tor penis.  By  their  deep  surface  with  the  corpus  spongiosum  and  bulb  of  the 
urethra. 

The  Erector  penis  (ischio-cavernosus)  arises  from  the  tuberosity  oi  the 
ischium  and  from  the  ramus  of  the  pubes  on  each  side  of  the  cms,  and  curves 
around  the  root  of  the  penis ;  to  be  inserted  into  the  upper  surface  of  the  corpus 
cavemosum,  where  it  is  continuous  with  a  strong  fiiscia  which  covers  the  dorsum 
of  the  organ,  the  fiucia  penis. 

Rdatians.  —  By  its  superficial  surface  with  the  superficial  perineal  fascia, 
dartoa,  and  superficial  perineal  vessels  and  nerves.  By  its  deep  surface  with  the 
oorpns  cavemosum  penis. 

The  Transversus  perinei  arises  from  the  ramus  of  the  ischium  at  each  side, 
and  is  inserted  into  the  central  tendinous  point  of  the  perineum ;  *  where  it  is 
eoQoected  with  the  accelerator  urinas  and  sphincter  ani. 

A  small  slip  of  muscle  is  sometimes  found  in  front  of  the  transversus  perinei : 
thia  is  the  transversus  perinei  alter.  By  its  inner  end  it  is  continuous  with  the 
aeoeleimtor. 

Relations.  —  By  its  superficial  surface  with  the  superficial  perineal  fascia,  and 
soperficial  perineal  vessels  and  nerves.  By  its  deep  surface  with  the  triangular 
fimnent  and  internal  pudic  artery  and  veins.  By  its  posterior  border  it  is  in 
i3attoo  with  that  portion  of  the  auperficial  perineal  fascia  which  passes  upwards  to 
beeome  continuous  with  the  triangular  ligament. 

'  I  have  twice  dissected  a  perineum  in  which  the  transrersas  perinei  was  of  large  size, 
mad  spread  out  as  it  approached  the  middle  line  so  as  to  become  fan-shaped.  The  poste- 
rior fibres  were  eontinoous  with  those  of  the  muscle  of  the  opposite  side ;  bnt  the  anterior 
were  prolonged  forwards  upon  the  bulb  and  corpus  spongiosum  of  the  urethra  as  far  as 
tfa#  MidcDe  of  the  penis,  forming  a  broad  layer  which  usurped  the  place  and  office  of  the 
aoecteator  orinsB. 
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To  dissect  the  comprettor  vrethra,  the  three  preceding  mnacles  should  bo 
remoTed,  so  as  to  render  the  glistening  surface  of  the  triangnUr  lignment  appa- 
rent. This  ligament  shonld  then  be  carefully  dissected  away,  and  tb«  corpas 
spongiosum  penis  divided  through  its  middle,  separat«d  from  the  corpos  cafemo- 
Bom,  and  drawn  forwards  in  order  to  put  on  the  Btrotch  the  membranous  portion 
of  the  nretbra,  with  which  the  oompressor  mnscleg  are  connected.  The  com- 
pressor urethrte  is,  however,  better  seen  in  a  dissectioa  made  from  within  the 
pelvis,  after  having  turned  down  the  bladder  from  its  attachment  to  the  OSM 
pubis,  and  removed  a  plexus  of  veins  together  with  the  pelvic  fascia. 

The  Compressor  urethra  (constrictor  nrethrte  membranaceie,  conBtrictor 
iathmi  uretbrsa)  directed  tnosversely  across  the  perineum  above  the  triaognlar 
ligament  aritts  from  the  ramus  of  the  pubes  and  isehium,  their  point  of  anion, 
and  from  tho  anterior  ligament  of  the  bladder  and  prostate  gland.  Proceedio); 
inwards  it  divides  into  two  fan-shaped  fasciculi,  superior  and  inferior,  which 
embrace  the  membraaous  portion  of  the  urethra,  and  are  continnouB  with  the 
muscle  of  the  opposite  side.  The  tuperior  faiciculut  b  continued  forwards  to 
the.junction  of  the  crura  penis,  and  oackwards  to  the  proHtat«  gland;  on  the 
upper  surface  of  which  it  is  spread  out.  The  inferior  Jaieieuiut  is  attached  to 
tne  bulb  of  the  urethra  in  front,  and  extends  to  the  prostate  gland  behind.  A 
third  foEciculus,  closely  united  with  the  two  preceding,  consists  of  circular  fibres, 
which  inclose  and  form  a  muscular  sheath  for  the  membranoos  part  of  the 
urothra. 

Under  the  name  of  Wilson's  muscles,  a  fourth  fasciculus  has  been  described  h 
descending  vertically  from  the  body  of  the  pubes,  near  the  symphysis,  to  unite 
with  the  superior  fasciculus  of  the  compressor  urethrce.  This  bscicnlus  is  iocon- 
Btant  and  its  exiatence  doubtful. 

The  Sphincter  ahi  is  a  thin  and  elliptical  plane  of  muscle  closely  adherent 

Fio.  172. 
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to  the  integument,  and  surrounding  the  opening  of  the  anas.  It  artsei  poeteriorly 
in  the  super6cial  fascia  around  the  coccyx,  and  by  a  fibrous  raphg  from  tha  apex 
of  that  boDB ;  and  is  inierted  anteriorly  into  the  tendinous  centre  of  the  pr— 
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and  into  the  raph^  of  the  iDtegumeDt,  Dearly  as  far  forwards  as  the  commeDce- 
ment  of  the  scrotum. 

Relations,  —  By  it«  superficial  surface  with  the  integument.  By  its  deep  sur- 
fact  with  the  internal  sphincter,  levator  ani,  cellular  tissue  and  fat  of  the  ischio- 
rectal fossa,  and  in  front  with  the  superficial  perineal  fascia. 

The  Sphincter  ani  internus  is  a  muscular  band  embracing  the  extremity 
of  the  intestine,  and  formed  by  an  aggregation  of  the  circular  muscular  fibres  of 
the  rectum. 

Part  of  the  levator  ani  may  be  seen  during  the  dissection  of  the  anal  portion 
of  the  perineum  by  removing  the  fat  which  surrounds  the  termination  of  the 
rectum  in  the  ischio-rectal  fossa.  Bat,  to  study  the  entire  muscle,  a  lateral  sec- 
tion of  the  pelvis  must  be  made  by  sawing  through  the  pubes  a  little  to  one  side 
of  the  symphysis,  separating  the  bones  behind  at  the  sacro-iliac  symphysis,  and 
taming  down  the  bladder  and  rectum.  The  pelvic  fascia  is  then  to  be  carefully 
raised,  beginning  at  the  base  of  the  bladder  and  proceeding  upwards,  until  the 
whole  extent  of  the  muscle  is  exposed. 

The  Levator  ani  is  a  thin  plane  of  muscular  fibres,  situated  at  each  side  of 
the  pelvis.  The  muscle  arisies  from  the  inner  surface  of  the  os  pubis  near  the 
pubic  arch,  from  the  base  and  upper  border  of  the  spine  of  the  ischium,  and 
between  those  points,  from  a  tendinous  arch  which  occupies  the  lino  of  division 
of  the  pelvic  fascia  into  obturator  fascia  and  recto- vesical  fascia.  Its  fibres  descend 
to  be  inserted  into  its  fellow  of  the  opposite  side  beneath  the  prostate  gland,  into 
the  rectum,  and  behind  the  rectum  into  its  fellow  of  the  opposite  side  and  the 
side  of  the  extremity  of  the  coccyx. 

In  the  female  this  muscle  has  an  additional  insertion  into  the  vagina. 
Relations.  —  By  its  external  or  perineal  surface,  with  a  thin  layer  of  fascia,  by 
which,  and  by  the  obturator  fascia,  it  is  separated  from  the  obturator  intcmus 
muscle;  with  the  fat  in  the  ischio-rectal  fossa,  triangular  ligament,  sphincter  ani, 
and  posteriorly,  gluteus  maximus.  By  its  internal  or  pelvic  surface  with  the 
pelvic  fascia,  which  separates  it  from  the  viscera  of  the  pelvis  and  peritoneum. 

The  CocCYGEUS  muscle,  thin  and  triangular,  arises  from  the  spine  of  the 
ischium  and  lesser  sacro-ischiatic  ligajnent,  and  spreads  out  to  be  inserted  into  the 
side  of  the  coccyx  and  lower  part  of  the  sacrum. 

Relations,  —  By  its  infernal  or  pelvic  surface  with  the  cavity  of  the  pelvis ; 
by  its  external  surface  with  the  lesser  sacro-ischiatic  ligament;  and  by  its  bor- 
ders, with  the  pyriforrois  above,  and  levator  ani  below. 

The  Sacro-coccygeus  anticus  (curvator  coccygis),  th^  analogue  of  an  im- 
portant muscle  in  brutes,  but  rudimentary  in  man,  and  more  tendinous  than 
fleshy  in  structure,  is  a  small  muscle  which  arises  from  tbe  side  of  the  last  piece 
of  the  sacrum  and  first  of  the  coccyx ;  and  is  inserted  into  the  front  of  the  last 
piece  of  the  coccyx  in  common  with  its  fellow  of  the  opposite  side.  Sometimes 
it  gives  lateral  offsets  to  the  outer  side  of  tbe  second  and  third  piece  of  the 
coccyx. 

Female  Perineum.  .»- The  muscles  of  the  perineum  in  the  female  are  the 
yame  as  in  the  male,  and  have  received  analogous  names.  They  are  smaller  in 
siie,  and  are  modified  to  suit  the  difference  of  form  of  the  organs ;  they  are 

Constrictor  vaginae.  Sphincter  ani, 

Erector  clitoridis,  Levator  ani, 

Transversus  perinei,  Coccygeus, 

Compressor  urethral,  Sacro-coccygeus  anticus. 

The  Constrictor  vagina  is  analogous  to  the  accelerator  urinse  of  the  male , 
it  arises  from  the  tendinous  centre  of  the  perineum,  where  it  is  continuous  with 
the  sphincter  ani  and  transversus  perinei ;  and  passes  forwards  on  each  side  of 
tbe  entrance  of  the  vagina,  to  be  inserted  into  the  corpus  cavemosum  clitoridis. 
15 
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The  Compressor  itrkthr.g  has  the  rame  origin 

the  same  functions  in  ttie  fenmle  aa  in  the  male. 

Tbe  Sphinctes  ani  and  Sphincter  asi  iNTERUOa  surround  the  lower 
extremity  of  the  rectum,  as  in  the  wale. 

The  Levator  ani  is  inserted  into  the  side  of  the  vBgioa  and  rectum. 

The  CoccroEUS  and  Sacro-coccyoeds  anticus  ate  identical  with  the  same 
miuclea  in  the  mslo. 

Actions.  —  The  Hcceleratores  arinee  bein^  eontinuoue  at  the  middle  line,  and 
Bttaohed  at  each  side  to  the  triangular  ligament,  b;  means  of  their  posterior 
fibres,  support  the  bulbous  portion  of  the  urethra,  and  acting  suddenly,  propel 
the  semen,  or  tbe  last  drops  of  urine  from  tbe  canal.  The  poslerior  and  middle 
fibres,  according  to  ECrause,'  contribute  to  the  erection  of  the  corpus  spongiosutn, 
by  compressing  tbe  venous  structure  of  the  bulb  ;  and  the  anterior  fibres,  accord- 
inip  tn  Tvrrpll.'iiHoist  in  t.hfl  erpntinn  of  the  eoUre  organ  by  comprossinji  the  V 
fascia  peni  "' 
e  from  spreading  out  on  the  dorsum  of  the  organ 
^ipansion  (fasoia  penis),  which,  accordioR  to  Krause,  compreeaes 
n  during  tbe  action  of  the  muscle,  and  t'speuiully  after  the  erectiou 
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of  the  organ  has  commeDced.  The  transyeree  muscles  serve  to  steady  the  tendi- 
Doos  centre,  that  the  muscles  attached  to  it  may  obtain  a  firm  point  of  support. 
According  to  Cruyeilhier,  they  draw  the  anus  backwards  during  the  expulsion 
of  the  fasces,  and  antagonise  the  levatores  ani,  which  carry  the  anus  forwards. 
The  compressor  urethrae,  taking  its  fixed  point  from  the  ramus  of  the  ischium  at 
each  side,  can,  says  Guthrie,  '*  compress  the  urethra  so  as  to  close  it ;  I  conceive 
completely,  afier  the  manner  of  a  sphincter."  The  external  gphincter,  being  a 
cutaneous  muscle,  contracts  the  integument  around  the  anus,  and  by  its  attach- 
ment to  the  tendinous  centre  of  the  perineum  and  point  of  the  coccyx,  assists  the 
levator  ani  in  giving  support  to  the  opening  during  expulsive  cflforts.  The 
internal  tphxncter  contracts  the  extremity  of  the  cylinder  of  the  intestine.  The 
use  of  the  levator  ani  is  expressed  in  its  name;  it  is  the  antagonist  of  the  diaphragm, 
and  abdominal  expulsory  muscles,  and  serves  to  support  the  rectum  and  vagina 
during  their  expulsive  efforts.  The  levator  ani  acts  in  unison  with  the  diaphragm, 
and  rises  and  falls  like  that  muscle  in  forcible  respiration.  Yielding  to  the  pro- 
pulsive action  of  the  abdominal  muscles,  it  enables  the  outlet  of  the  pelvis  to  bear 
a  greater  force  than  a  resisting  structure,  and,  on  the  remission  of  such  action, 
restores  the  perineum  to  its  original  form.  The  coccygei  and  sacro-coccygei 
muscles  restore  the  coccyx  to  its  natural  position,  after  it  has  been  pressed 
backwards  during  defecation  or  parturition. 

Dr.  Barclay  styles  the  levatores  ani,  transversi  perinei,  sphincteres  ani,  coccygei 
and  eurvatores  coccygis,  moderator  tnusclesy ''  which,  after  moderating  the  motor 
muscles,  become  motor  muscles  themselves;  and,  acting  successively  in  compress- 
ing the. rectum,  expel  any  remains  of  the  fseces  that  may  be  lodged  towards  the 
extremity  of  the  canal." 

MUSCLES  OF  THE  UPPER  EXTREMITY. 

The  muscle  of  the  upper  extremity  may  be  arranged  into  groups  corresponding 
with  the  respective  regions  of  the  limb,  as  follows :  — 

THORACIC  REGION. 

Anterior  Thoracic  Region,  Lateral  Thoracic  Region. 

Pectoralis  major,  Serratus  magnus. 

Pectoral  is  minor, 

Subclavius. 

SHOULDER. 

Anterior  Scapular  Region,  Posterior  Scapular  Region, 

Subscapularis.  Supra-spinatus, 

Infra-spinatus, 
Teres  minor. 
Teres  major. 

Acromial  Region, 
Deltoideus. 

ARM 
Anterior  Humeral  Region,  Posterior  Humeral  Region, 

Coraco-brachialis,  Triceps  brachii. 

Biceps  brachii, 
Bracbialis  anticus. 
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FOREARM. 

Anterior  Brachial  Region,  Posterior  Brachial  Region, 

Superficial  layer.  Superficial  layer. 

Pronator  radii  teres,  Supinator  longus, 

Flexor  carpi  radialis,  Extensor  carpi  radialis  longior, 

Pal  maris  longus,  Extensor  carpi  radialis  brevior, 

Flexor  sublimis  digitorum,  Extensor  communis  digitorum, 

Flexor  carpi  ulnaris.  Extensor  minimi  digiti, 

Extensor  carpi  ulnaris, 

Anconeus. 

Deep  layer.  Deep  layer. 

Flexor  profundus  digitorum,  Supinator  breyis, 

Flexor  longus  poUicis,  Extensor  ossis  metacarpi  pollicis, 

Pronator  quadrutus.  Extensor  primi  intemodii  pollicis, 

Extensor  secundi  intemodii  pollicis, 
Extensor  indicis. 

HAND. 

Radial  Region  (^Thenar),  Ulnar  Region  (Bypothenar'), 

Abductor  pollicis,  Palmaris  brevis, 

Flexor  ossis  metacarpi  (opponens),  Abductor  minimi  digiti, 

Flexor  brevis  pollicis,  Flexor  brevis  minimi  diffiti, 

Adductor  pollicis.  Adductor  ossis  metacarpi. 

Palmar  Region, 
Lumbricales,  Interossei  palmares,  Intcrossci  dorsales. 
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Anterior  Thoracic  Region, 

Pectoralis  major,  Pectoralis  minor,  Subclavius. 

Dissection,  —  Make  an  incision  along  the  line  of  the  clavicle,  from  the  upper 
part  of  the  sternum  to  the  acromion  process ;  a  second  along  the  lower  border  of 
the  great  pectoral  muscle,  from  the  lower  end  of  the  sternum  to  the  insertion  of 
its  tendon  into  the  humerus ;  and  connect  the  two  by  a  third,  carried  longitudi- 
nally along  the  middle  of  the  sternum.  The  integument  and  superficial  fascia 
are  to  be  dissected  together  from  off  the  fibres  of  the  muscle,  and  always  in  the 
direction  of  their  course.  For  this  purpose  the  dissector,  if  he  have  the  right 
arm,  will  commence  with  the  lower  angle  of  the  flap;  if  the  left,  with  the  upper 
angle.     He  will  thus  expose  the  pectoralis  major  muscle  in  its.  whole  extent. 

The  Pectoralis  major  (sterno-humeralis)  arises  from  the  sternal  half  of  the 
clavicle,  from  half  the  sternum  its  whole  length,  from  the  cartilages  of  all  the  true 
ribs,  excepting  the  first  and  last,  and  from  the  aponeurosis  of  the  external  oblique 
muscle  of  the  abdomen.  From  this  extensiye  origin  the  fibres  converge  to  be 
inserted  by  a  broad  and  folded  tendon  into  the  anterior  bicipital  ridgo  of  the 
humerus. 

The  pectoralis  major  admits  of  a  division  into  three  portions,  clavicularf  tier' 
naif  and  costal;  the  two  former  are  separated  from  each  other  by  a  well  marked 
cellular  interspace ;  the  latter  is  distinguished  not  only  by  its  origin,  but  also  by 
forming  a  fold  beneath  the  sternal  portion,  and  lying  behind  it  at  its^nsertioQ. 
At  the  latter  point  the  three  portions  are  superimposed,  the  clavicular  being  in 
front,  the  sternal  next,  the  costal  behind ;  the  clavicular  portion  being  prolonged 
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at  its  iosertioD  to  the  lower  extremity  of  the  bicipital  ridge,  the  costal  portion  to 
its  apper  end. 

Relations,  — By  its  external  surface  with  the  fibres  of  origin  of  the  platysma 
myoides,  mammary  gland,  superficial  fascia  and  integument.  By  its  internal 
surface^  on  the  thorax,  with  the  clavicle,  sternum,  costal  cartilages,  intercostal 
muscles,  subclavius,  pectoralis  minor,  and  serratus  magnus ;  in  the  axilla,  with  the 
axillary  vessels  and  glands.  By  its  external  border  with  the  deltoid,  from 
which  it  is  separated  above  by  a  cellular  interspace  lodging  the  cephalic  vein  and 
descending  branch  of  the  thoracica  acromialis  artery.  Its  lower  border  forms 
the  anterior  boundary  of  the  axillary  space. 

The  pectoralis  major  is  to  be  removed  by  dividing  its  fibres  along  tbe  lower 
border  of  the  clavicle,  and  then  carrying  the  incision  perpendicularly  downwards, 
parallel  to  the  sternum,  and  at  about  three  inches  froni  its  border.  Divide  some 
loose  cellular  tissue,  and  several  small  branches  of  the  thoracic  arteries,  and 
reflect  the  muscle  outwards.  We  thus  bring  into  view  a  region  of  considerable 
interest,  in  the  middle  of  which  is  situated  the  pectoralis  minor. 

The  Pectoralis  minor  (oosto-coracoideus)  arises  by  three  digitations  from 
the  front  and  upper  border  of  the  third,  fourth,  and  fifth  ribs  near  their  car- 
tilages; and  is  inserted  by  a  broad  tendon  into  the  anterior  border  and  apex  of 
the  coracoid  process  of  the  scapula.  It  is  closely  united  at  its  insertion  with  the 
coraco-brachialis. 

Relations,  —  By  its  anterior  surface  with  the  pectoralis  major  and  superior 
thoracic  vessels  and  nerves.  By  its  posterior  surface  with  the  ribs,  intercostal 
muscles,  serratus  magnus,  axillary  space,  and  axillary  vessels  and  nerves.  Its 
upper  border  forms  the  lower  boundary  of  a  triangular  space,  bounded  above  by 
the  costo-coracoid  membrane  and  internally  by  the  ribs;  in  this  space  are 
found  the  axillary  vessels  and  nerves. 

The  Subclavius  (costo-clavicularis)  arises  by  a  round  tendon  from  the  car- 
tilage and  adjacent  osseous  part  of  the  first  rib ;  it  is  inserted  into  the  under  sur- 
face of  the  clavicle  as  far  as  the  costo-coracoid  ligament  [see  p.  270].  This 
muscle  is  inclosed  in  a  partial  sheath  by  the  costo-coracoid  membrane,  ao  exten- 
sion of  the  deep  cervical  fascia. 

Relations,  —  By  its  tipper  surface  with  the  clavicle.  By  the  lower  with  the 
subclavian  artery  and  vein  and  brachial  plexus,  which  separate  it  from  the  first 
rib.  In  front  with  the  pectoralis  major,  the  costo-coracoid  membrane  being 
interposed. 

Actions.  —  The  pectoralis  major  draws  the  arm  against  the  thorax,  while  its 
upper  fibres  assist  the  upper  part  of  the  trapezius  in  raising  the  shoulder,  as  in 
supportiDg  weights.  The  lower  fibres  depress  the  shoulder  with  the  aid  of  the 
latissimns  dorsi.  Taking  its  fixed  point  from  the  shoulder,  the  pectoralis  major 
aisists  the  pectoralis  minor,  subclavius,  and  serratus  magnus,  in  drawing  up  and 
expanding  the  chest.  The  pectoralis  minor,  in  addition  to  this  action,  draws 
open  the  coracoid  process,  and  assists  in  rotating  the  scapula  upon  the  chest. 
Toe  subclavius  draws  the  clavicle  downwards  and  forwards,  and  thereby  assists  iu 
steadying  the  shoulder.  All  the  muscles  of  this  group  are  agents  in  forced  respi- 
raiioDy  but  are  inoapable  of  acting  in  that  capacity  until  the  shoulders  arc  fixed. 

Lateral  Thoracic  Region. 

Serratus  magnus. 

The  Serratus  maqnus  (serratus,  indented  like  the  edge  of  a  saw ;  costo-sca- 
pilaris)  broad,  thin,  and  trapezoid  in  shape,  arises  by  nine  fleshy  serrations  from 
the  eight  upper  ribs,  two  of  the  serrations  being  attached  to  the  second  rib,  and 
extends  backwards  upon  the  side  of  the  chest,  to  be  inserteti  into  the  whole  length 
of  the  base  of  the  scapula,  its  anterior  aspect.  In  structure,  the  muscle  is  com- 
posed of  three  portions,  superior,  formed  by  the  serrations  of  the  first  two  ribs, 
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and  inserted  into  the  inner  surface  of  the  superior  angle  of  the  scapula ;  middle^ 
composed  of  the  serrations  connected  with  the  third  and  fourth  ribs,  and  inserted 
into  the  greater  part  of  the  posterior  border ;  inferior^  consisting  of  the  last  five 
serrations,  these  latter  indigitate  with  the  obliquus  externus  and  form  a  thick 
muscular  fasciculus,  which  is  inserted  into  the  scapula  near  its  inferior  angle. 

Relation,  —  By  its  superficial  surface  with  the  pectoralis  major  and  minor, 
subscapularis,  latissimus  dorsi,  and  axillary  vessels  and  nerves.  By  its  deep  sur- 
face  with  the  ribs  and  intercostal  muscles,  to  which  it  is  connected  by  loose 
cellular  tissue. 

Actions.  —  The  serratus'  magnus  is  the  great  external  inspiratory  muscle, 
raising  the  ribs  when  the  shoulders  are  fixed,  and  thereby  increasing  the  cavity 
of  the  chest.  Acting  upon  the  scapula  it  draws  the  shoulder  forwards,  as  in  the 
case  of  diseased  lungs,  where  the  chest  has  became  almost  fixed  from  apprehension 
of  the  expanding  action  of  the  respiratory  muscles. 

MUSCLES    OF    THE    SHOULDER. 

Anterior  Scapular  Region 

Subscapularis. 

The  Subscapularis  arises  from  the  whole  of  the  under  surface  of  the  scapula 
excepting  the  superior  and  inferior  angle,  and  terminates  by  a  broad  and  thick 
tendon,  which  is  inserted  into  the  lesser  tuberosity  of  the  humerus,  and  by  mus- 
cular fibres  into  the  surface  of  bone  immediately  below  that  process.  In  struo- 
ture  the  subscapularis  is  composed  of  eight  or  ten  fasciculi,  four  or  five  of  which 
arise  from  one  side  of  as  many  aponeurotic  processes  attached  to  the  ridges  of  the 
venter  of  the  scapula ;  and  four  or  five  proceed  from  the  other  side  of  the  aponeu- 
rotic  processes  and  from  the  surface  of  bone  intervening  between  them.  Its  ten- 
don forms  part  of  the  capsule  of  the  joint,  glides  over  a  large  bursa  which  sepa- 
rates it  from  the  base  of  the  coracoid  process,  and  is  lined  by  a  prolongation  of 
the  synovial  membrane  of  the  articulation. 

Relations, — By  its  anterior  surface  with  the  serratus  magnus,  coraco-bra- 
chialis,  and  axillary  vessels  and  nerves.  By  its  posterior  surface  with  the 
scapula,  and  shoulder  joint. 

Actions,  —  It  rotates  the  head  of  the  humerus  inwards,  and  is  a  powerful 
defence  to  the  joint.  When  the  arm  is  raised,  it  draws  the  humerus  down- 
wards. 

Posterior  Scapular  Region, 

Supra-spinatus,  Teres  minor, 

Infra-spinatus,  Teres  major. 

The  SoPRA-spiNATUS  muscle  («//)ra,  above;  spina,  the  spine)  arises  from 
the  supra-spinous  fossa,  spine  of  the  scapula,  and  proper  investing  fascia;  and  is 
inserted  into  the  uppermost  depression  on  the  greater  tuberosity  of  the  humerus; 
the  tendon  being  united  near  its  attachment  with  that  of  the  infra-spinatus.  The 
tendon  cannot  be  seen  until  the  acromion  process  is  removed. 

Relations By  its  upper  surface  with  the  trapezius,  clavicle,  acromion,  and 

coraco-acromial  ligament.  From  the  trapezius  it  is  separated  by  a  strong  fuoia. 
By  its  lower  surface  with  the  supra-spinous  fossa,  supra-scapular  vessels  and 
nerves,  origin  of  the  omo-hyoid  muscle,  and  upper  part  of  the  shoulder  joint^ 
forming  part  of  the  capsular  ligament. 

The  Infra-spinatus  (infra,  beneath ;  spina,  the  spine)  is  covered  in  by  a 
layer  of  tendinous  fascia,  which  must  be  removed  before  the  fibres  of  the  muscle 
can  be  seen,  the  deltoid  muscle  having  been  previously  turned  down  from  its 
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•capnlar  orifcin.     It  art'iet  from  tbe  whole  of  tbe  iofra-BpinoiiB  fossa,  excepting  a 

•mill  portion  Dear  the  nech  of  tbe  booe,  from  the  spioe  of  tbe  scapula,  and  from 

the   investing   fascia;  it  is  inierted 

into  the    middle  depression    of   the  [Fto.  174. 

greater  tuberosity  of  tbe  humenis;  its  , 

tendon  beiof^  blended  with  that  of  the 

enpra-ipinstuB  above  and    the  teres 

minor  below. 

Relationt. —  Sy  its  poiten'or  fur- 

/aee  with  the  deltoid,  latissimus  dorsi, 

trapeiins  and   integument.      By  its 

anterior  wurface  with    the  infra-spi* 

noos  fo«sa,  sapTa-scapalar  sod  dorsal 

BCapalar  vessels,  and  shoulder  joint; 

its  tendon  being  lined  by  a  prolon^- 

tion  from  the  synovial  membrane.    By 

its  tipper  border  it  is  in  relation  with 

the  spine  of  tbe  acapnia;  and  by  the 

Imeer  with  the  teres  major  and  minor, 

being  closely  united  with  the  latter. 
The  Teres  minor  {leret,  round) 

artjetlrom  the  posterior  surface  of  tbe 

lower  border  of  tbe  scapula  for  about 

Ike  middle  third  of  its  extent ;  it  is 

ooaneotcd  with  the  lower  border  of 

tb«  preceding  muscle,  and  is  inserted 

into  the  inferior  depression  of  the  greater  tuberosity  of  the  humerus.  The  ten- 
dons of  tbe  three  preceding  muBcles,  with  that  of  the  subscspularis,  are  in  imme> 

diate  contact  with  the  shoulder  joint,  and  form  part  of  its  ligamentous  capsule, 
thereby  preserving  the  solidity  of  the  articulation.  They  are  therefore  the 
■tmcfurea  most  frequently  ruptured  in  dislocation  of  the  bead  of  the  humems. 

Reiationt,  —  By  \tt  potlerior  ttir/are  with  the  deltoid,  and  integument.  By 
its  anterior  sorfitce  with  the  inferior  border  and  part  of  the  dorsum  of  the  sca- 
pula, dorsalis  soapulee  vessels,  scapular  head  of  the  triceps,  and  shoulder  joint. 
By  its  vpp^  border  with  the  infra-spinatns ;  by  the  ioicer  with  the  teres  major, 
and  long  bead  of  tbe  triceps. 

Tbe  Teres  major  muacle  ari$ei  from  the  dorsal  surface  of  the  inferior  angle 
of  tbe  scapula,  and  from  its  inferior  border;  it  is  inierted  into  the  posterior  bi- 
oi|Htal  ridge  of  tbe  humerus,  immediately  behind  the  tendon  of  tbe  latisBimiu 
doisi.  At  its  origin  this  muscle  is  covered  by  the  latissinios  dorei,  bat  tbe  Isttei 
.  abortly  afterwards  curves  around  its  lower  border  and  become  placed  in  front; 
the  two  tendons  at  their  insertion,  one  lying  behind  the  other,  are  separated  by 
abuTsa. 

Reiationt.  —  By  its  poilerior  w»rface  with  the  latissimus  dorsi,  scapular  head 
of  the  triceps  and  integument.  By  its  anierior  mr/ace  with  the  snttBcapularis, 
latiNimus  dorsi,  cotaco-brachialis,  short  head  of  tbe  biceps,  sxtllary  vessels,  and 
bcrres  of  the  brachial  plexus.  By  its  vpper  border  it  is  in  relation  with  thr 
teres  minor,  from  which  it  is  sepsratcd  by  the  scapular  head  of  the  triceps ;  and 
ky  tbe  lotcer,  forms,  with  the  latissimus  dorsi,  the  lower  and  posterior  border  of 
ibe  axilla. 

A  large  triangular  space  exists  between  the  two  teres  muscles,  which  is  divideo 
into  two  minor  spaces  by  the  long  head  of  tbe  triceps. 

Action*.  —  The  supra-spinatue  raises  the  arm  from  the  side;  but  feebly,  from 
tbe  disadvantageous  direotion  of  its  force.  The  infra-spinatus  and  teres  minor 
art  rotators  of  the  head  of  the  humems  outwards.  Tbe  m0i>t  important  use  of 
Ibcae  three  muscles  is  tfae  protection  of  the  joint,  and  defence  against  displace- 
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mcDt  of  the  head  of  the  humerus,  in  which  action  they  co-operate  with  the 
8ubscapularis.  The  teres  major  combiDes,  with  the  latissimus  dorsi,  in  rotating 
the  arm  inwards,  and  at  the  same  time  carrying  it  towards  the  side,  and 
somewhat  backwards. 

Acromial  Region. 

Deltoideus. 

The  Deltoideus  (a,  delta;  tl^^,  resemblance;  attollens  humeri;  sub-aoro- 
mio-humeralis)  is  the  large  triangular  muscle  which  forms  the  conyexity  of  the 
shoulder ;  it  arises  from  the  outer  third  of  the  clavicle,  from  the  acromion  pro- 
cess, and  from  the  whole  length  of  the  spine  of  the  scapula.  The  fibres  from 
this  broad  origin  converge  to  the  middle  of  the  outer  side  of  the  humerus,  where 
they  are  inserted  into  a  rough  triangular  elevation.  In  structure  the  deltoideus 
is  composed  of  seven  fasciculi,  four  of  which  are  fleshy  above  and  tendinous  below ; 
and  three  tendinous  above  and  fleshy  below.  To  bring  the  muscles  beneath  it 
into  view,  the  deltoid  must  be  cut  away  from  its  origin,  and  turned  down ;  in  so 
doing  a  large  bursa  will  be  seen  between  its  under  surface  and  the  head  of  the 
humerus. 

Relations,  — By  its  superficial  surface  with  the  brachial  fascia,  a  few  fibres  of 
the  platysma  myoides,  the  superficial  fascia,  and  integument.  By  its  deep  sur- 
face with  the  shoulder  joint  (from  which  it  is  separated  by  a  thin  tendinous 
fascia  and  a  synovial  bursa),  the  coraco-acromial  ligament,  coracoid  process,  pee- 
toralis  minor,  coraco-brachialis,  both  beads  of  the  biceps,  tendon  of  the  pectoralis 
major,  tendon  of  the  supra-spinatus,  infra-spinatus,  teres  minor,  teres  major,  sca- 
pular and  external  head  of  the  triceps,  circumflex  vessels  anterior  and  posterior, 
and  humerus.  By  its  anterior  border  with  the  external  border  of  the  pectoralis 
major,  from  which  it  is  separated  by  a  cellular  interspace,  lodging  the  cephalic 
vein  and  descending  branch  of  the  tboracica  acromialis  artery.  Its  posterior  border 
is  thin  and  tendinous  above,  where  it  is  connected  with  the  aponeurotic  covering 
of  the  infra-spinatus  muscle,  and  thick  below. 

Actions,  —  The  deltoid  is  the  elevator  muscle  of  the  arm  in  a  direct  line,  and, 
by  means  of  its  extensive  origin,  it  can  carry  the  arm  forwards  or  backwaids,  so 
as  to  range  with  the  hand  a  considerable  segment  of  a  large  circle.  The  arm, 
raised  by  the  deltoid,  is  an  illustration  of  a  lever  of  the  third  power,  so  common 
in  the  animal  machine,  by  which  velocity  is  gained  at  the  expense  of  power.  In 
this  lever,  the  weight  (hand)  is  at  one  extremity,  the  fulcrum  (glenoid  canty)  at 
the  opposite  end,  the  power  (insertion  of  the  muscle)  between  the  two,  bnt 
nearer  to  the  fulcrum  than  to  the  weight. 

MUSCLES    OF  THE     ABM. 

Anterior  Humeral  Region, 

Coraco-brachialis,  Biceps  brachii,  Brachialis  anticus. 

Dissection,  —  These  muscles  are  exposed,  on  the  removal  of  the  integument 
and  fascia  from  the  anterior  half  of  the  upper  arm,  and  the  clearing  away  of  the 
cellular  tissue. 

The  CoRACO-BRACHiALis,  a  name  suggestive  of  its  points  of  origin  and  inser- 
tion, arises  from  the  apex  of  the  coracoid  process  in  common  with  the  short  head 
of  the  biceps ;  and  is  inserted  into  a  rough  line  on  the  inner  side  of  the  middle 
cf  the  humerus. 

Relations,  —  By  its  anterior  surface  with  the  deltoid  and  pectoralis  major. 
By  its  posterior  surface  with  the  shoulder  joint,  humerus,  subsoapularis,  teres 
major,  latissimus  dorsi,  short  head  of  the  triceps,  and  anterior  circumflex  vessels. 
By  its  interned  border  with  the  axillary  and  brachial  vessels  and  nerves,  partico- 
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UtI;  with  the  median  int)  mnsculcMiutancous  nerre,  by  the  latter  of  which  it  ia 
pierced.  By  the  external  bon/er  with  the  short  bead  of  tbe  biceps  aod  brachialiii 
■Dticus. 

Tbe  Biceps  brachti  (bit — xitaxai,  t«o  beada;  flexor  radii)  an'tes  by  two 
teadong,  one,  tbe  thort  head,  from  tbe  corscoid  process  in  common  with  tbe 
coraco-bracbialifl ;  tbe  other,  tbe  long  htad,  from  the  npper  part  of  tbe  glenoid 
cavity,  wbcre  it  is  continuous  with  the  glenoid  ligament.  The  muscle  is  inserted 
by  a  rounded  tendon  into  the  back  part  of  tbe  tubercle  of  tbe  radius.  Tbe  long 
bead,  a  long  slender  tendon,  passes  through  the  capsular  ligament  of  the  shoulder 

joint  inclosed  in  a  sheath  of  tbe  synovial  membrane;  a^er  leaving  tbe  oavity  of 
tbe  joint,  it  is  lodged  in  the  deep  groove  that  separates  the  two  tuberosities  of  the 
bamerns,  tbe  bicipital  groove.     A  small  sjDovial  bursa  is  ioterposed  between  tlie 
tendon  of  insertion  and  the  tubercle  of  the  radius. 
At  the  bend  of  the  elbow,  the  tendon  of  tbe  biceps 
pves  off  from  its  inner  side  a  tendinons  band,  which 
prateota  the  brachial  artery,  and  is  continuous  with 
the  fascia  of  tbe  forearm. 

Relatione.  —  By  its  anterior  tuTface  with  the 
deltoid,  pectoralis  major,  superficial  and  deep  fag- 
«a,  and  integnment.  By  its  potterior  lur/ace  the 
short  head  rests  on  the  anbscapularis,  from  whicli  it 
is  separated  by  a  bursa.  In  tbe  rest  of  its  extent 
the  muscle  is  in  relation  with  the  humerus,  teres 
major,  bitissimns  dorsi,  and  bracbislis  anticns ;  from 
the  latter  it  is  separated  by  tbe  muse ulo-cutan ecus 
nerve.  By  its  inner  border  with  the  coraco-brachi- 
alls,  brachial  artery  snd  veins,  nod  median  nerve; 
tbe  brachial  vessels  crossing  its  tendon  at  the  bend 
of  the  elbow.  By  its  outer  border,  with  the  deltoid 
and  supinator  longus. 

Tbe  Brachialis  anticus  (bumero-cubi talis)  is 
a  broad  muscle  covering  tbe  wbole  of  the  anterior 
surface  of  tbe  lower  part  of  the  hnmerus;  it  ariset 

by  two  flesh;  serrations,  wbicb  embrace  the  inser- 

lion  of  the  deltoid,  from  the  anterior  surface  of  tbe 

hnmems,  and  from  the  inner  intermuscular  septum. 

[ts  fibres  converge  to  be  inierted  into  the  coronoid 

process  of  the  ulna,  between  two  processes  of  tbe 

flexor  digitomm  profundus. 

Relatione By  its    anterior  lur/are   with    tbe 

biceps,  mnseulo-cu  tan  eons  nerve,  brachial  artery  and 

veins,  and  medisn  nerve.      By  its  potterior  lur/ace 

with  the  humerus,  anterior  lig-jmcnt  of  the  elbow 

jtnnt,  and  intermuscular  aponeurosis.     The  latter 

separates  it  from  the  triceps.     By  its  external  bor- 

dor  with  tbe  supinator  looeua,  extensor  carpi  n- 

dialis  loogior,  musculo-spiral  nerve,  and  recurrent 

radial  artery.     By  its  internal  bonier  with  tbe  in- 

tMrnofcalar  aponearous  (which  separatee  it  from  tbe 

iricepa  and  ulnar  nerve),  and  with  the  pronator 

radii  teres.  ^^  ^^^ 

Arti'ani.  — Tbe  coraco-hrach talis  draws  the  hume-       .    . 

nis  inwards,  aod  assists  in  flexing  it  upon  tbe  sea-    j,,^^  ^i 

pnla.      Tbe  biceps  and  brachialis  anticus  are  flexors 

of  tbe  forearm,  and  tbo  former  a  supinator.     Tbe  brachialis 

pn*«ct«r  of  the  elbow  joint 
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Triceps  brachii. 

Dittection.  —  Remove  the  integumetit  and  fascift  from  the  posterior  asprct 
of  the  upper  arm. 

The  Triceps  bracuii  (tpitt  xifaxai,  three  heads;  triceps  eatcnsor  cnbiti) 
aritet  by  three  beads;  ezter>  a1,  middle,  and  internal. 

The  extemai  head  (ancoaeeus  extemus)  proceeds  from  the  whole  length  of  the 
exleroal  and  posterior  aspect  of  the  humerus,  from  the  insertion  of  the  teres 
minor  at  the  greater  taberoHity  to  the  exteranl  con- 
Fio.  ITS.  <iylc,  and  also  from  the  external  inlermnscular  septum. 

The  inlemal  head  (anconceuB  intemns)  arises  from 
the  inner  and  posterior  aspect  of  the  humerus,  from 
the  insertion  of  the  teres  major  to  the  internal  condyle, 
and  from  the  internal  intermnscniar  septum.  Th< 
middle  or  long  head  (anconieuB  longus)  arises  from 
the  lower  part  of  the  head  and  adjoinins  part  of  the 
border  of  the  scapula,  to  the  extent  of  about  an  inch. 
The  three  heads,  passing  downwards  in  different 
directions,  unite  to  form  a  broad  masole,  which  is  in- 
tfTted  into  the  olecranon  process  of  the  ulna,  and 
■ends  an  expansion  to  the  deep  fascia  of  the  forearm. 
A  small  bunia  is  situated  between  the  tendon  of  tba 
muscle  and  the  upper  part  of  the  olecranon. 

The  scapular  head  of  the  triceps  passes  between  ibe 
teres  minor  and  major,  and  divides  the  triangular  io- 
terspaoe  of  those  two  muscles  into  two  smaller  spaces, 
one  of  which  is  triangular,  the  other  quadrangnW. 
The  triangular  tpaee  is  bounded  bj  the  teres  minor, 
teres  major,  and  scapular  head  of  the  triceps ;  it  g^vea 
passage  to  the  dorsalis  scapulae  artery  and  veins.  Tbfl 
guadranffiilai;  ipace  Is  bounded  on  three  sides  by  the 
three  preceding  muficles,  and  on  the  fourth  by  the 
humerus.  Through  the  latter  space  pass  the  posterior 
circumflex  artery  and  veins,  and  circumflex  nerve. 

Beneath  the  lower  part  of  the  triceps  are  two  small 

fasciculi  arising  from  the  humerus,  and  desceuding 

one  on  either  side  of  the  fossa  of  the  olecranoa  to  be 

EjiHPruiH  u«.u     inserted  into  the  capsule  '  of  the  elbow  joint     These 

{  gr  impuUr  bf»(i.     ''"*  ^^^  named  mhanconew,  they  are  analogoua  to 

3,  Inlernil   or   Fbort    bead!      ^'^^  subcrureus. 

4.  oiBpranonprocMtofoloB.  Relationt.  —  By  \ta  potterior  tvrfaee  with  the  deep 
t.  Radiai.  s.  Cftpiniv  ligft-  Bnd  superficial  fascia  and  integument.  By  its  anterior 
maotof  the  ■faonlderjoluc       tur/ace  witb  the  Superior  profunda  artery,  muaoulo- 

spiral  nerve,  humerus,  intermuscular  apODeurous  which 
separates  it  from  the  brochiaiis  amicus,  and  elbow  joint.  The  tcajnUar  head  is  in 
relation  posteriorly  with  the  deltoid  and  teres  minor;  anteriorly  with  the  mb- 
soapukris,  teres  major,  and  latissimus  doisi;  and  externally  with  the  poatenor 
oirenmflez  vessels  and  nerve. 

Actiont.  — The  triceps  brnohii  is  an  extensor  of  the  forearm. 

membraae  around  it,  are 
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Anterior  Brachial  Region. 

Superficial  layer. 

ProDstor  radii  teres. 
Flexor  carpi  radiaiis, 
Pal  maris  tongns, 
Flexor  Bublimis  digitoram, 
Flexor  carpi  ttloaris. 

Diueclion.  —  These  maacles  are  brought  into 
view  by  making  an  incinion  throogh  the  iategu- 
ment  along  the  middle  Hae  of  the  foTearm,  cross- 
iDg  escb  eitremilj  by  a  transverse  iQcision,  and 
taraing  aside  the  flaps.  The  superficial  and  deep 
&aeia  are  then  to  be  removed. 

The  Peonatoe  radii  TEBBS  aritet  by  two  beads: 
oiM  from  the  inner  condyle  of  the  bDmerus,  fascia 
of  the  forearm,  and  intermuscular  septum;  the 
other  from  the  cnronoid  process  of  the  ulna;  the 
mrdian  nerve  passing  between  them.  Its  tendon  is 
fltt,  and  is  interled  into  the  middle  third  of  the  ob- 
lique ridge  of  the  radius.  The  two  heads  of  this 
miucle  are  best  examined  by  cutting  through  that 
which  arises  from  the  inner  condyle,  and  turning  it 
■nde.  The  second  head  will  then  be  seen  with  the 
median  nerve  lying  acrosa  it. 

Relattont By   ita   anterior  iw/aee   with   the 

d«ep  fascia  of  the  forearm,  supinator  longus,  exten- 
sor carpi  radialis  longior  and  brevior,  radial  artery 
and  veins,  and  radial  nerve.  By  its  potlerior  tur-. 
face  with  the  brmchialis  anticus,  flexor  sublimis 
diptonim,  ulnar  artery  and  veins,  and  the  median 
nerve  after  it  has  passed  between  the  two  heads  of 
tbe  moMle.  Uy  its  upper  border  it  forms  the  inner 
bonndary  of  the  triangular  space,  in  which  the  ter- 
mination of  the  brachial  artery  is  situated.  By  ite 
lower  border  it  is  in  relation  witb  the  flexor  carpi 

The  Flexor  carpi  badialis  arite*  from  the 
inner  condyle,  deep  fascia  and  intermuscular  septa. 
Its  tendon  passes  through  a  groove  in  the  trapezium 
bone,  to  be  interted  into  the  base  of  the  metacarpal 
bone  of  the  index  finger. 

Rflatioiu.  —  By  its  anterior  tur/ace  with  the 
deep  fascia  of  the  forearm,  and  at  the  wrist  with  ihe 
tendinoos  canal  through  which  the  tendon  passes. 
By  its  potlerior  lurface  with  the  flexor  sublimis 
digitorum,  flexor  longas  potlicis,  wrist  joint,  and 
gnove  in  the  irapeiium  bone.  By  its  outer  border 
wiA  the  pronator  radii  teres,  radial  artery  and 
vrios.  By  its  inner  border  with  the  palmaris  lon- 
gas. The  lendon  is  surrounded  by  synovial  mem-  or  ihe  rore«rr 
brane,  where  it  plays  through  the  tendinous  canal  of  the  wrist. 

The  Palhabis  LONGUe  is  a  small  muscle  which  aritet  from  ihi 
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deep  fascia,  and  inter  muscular  septa.  Its  tendon  pierces  the  deep  fascia  and 
crosses  the  annular  ligan^nt  to  be  inserted  into  the  palmar  fascia. 

Relations.  —  By  its  anterior  surface  with  the  deep  fascia  of  the  forearm.  By 
the  posterior  surface  with  the  flexor  sublimis  digitorum ;  to  the  external  side 
with  theflezorcarpi  radialis;  and  to  the  internal  side  ytiih  the  flexor  carpi  ulnaria. 

Cut  the  flexor  carpi  radialis  and  palmaris  longus  from  their  origin,  in  order  to 
obtain  a  good  view  of  the  whole  extent  of  origin  of  the  flexor  sublimis  digitorum. 

The  Flexor  sublimis  digitorum  (perforatus)  arises  from  the  inner  condyle, 
intermuscular  septa,  internal  lateral  ligament,  coronoid  process  of  the  ulna,  and 
oblique  line  of  the  radius.  The  median  nerve  and  ulnar  artery  pass  between  its 
heads.  It  divides  into  four  tendons,  which  pass  beneath  the  annular  ligament 
[those  for  the  median  and  ring  fingers  being  here  placed  anteriorly  to  those  for 
the  index  and  little  fingers],  and  are  inserted  into  the  base  of  the  second  pha- 
langes of  the  fingers,  splitting  at  their  termination  to  give  passage  to  the  tendons 
of  the  deep  flexor ;  hence  its  designation,  perforatus.  In  the  thecsd  of  the  fin- 
gers [see  p.  158],  several  small  tendinous  fasciculi  are  found,  which  pass  between 
the  phalanges  and  the  edges  of  the  tendons ;  these  have  been  termed  the  vincula 
accessoria,  [Beneath  the  proper  annular  lipiment  of  the  carpus,  the  tendons  of 
the  flexor  sublimis,  as  well  as  those  of  the  flexor  profundus  are  enveloped  in  a 
common  synovial  membrane.  The  thecse  are  also  provided,  each  with  a  synovial 
membrane,  which  lines  them  and  envelops  the  flexor  tendons  therein  contained.] 

[Fio.178. 


The  metacarpal  and  pralangkal  bones  of  two  fingers,  with  the  tendons.  In  tht 
first  figure  the  tendons  of  the  flexor  muscles  are  bound  to  the  finger  by  the  theca  or  vaginal 
ligament;  in  the  second  they  are  freed  from  that  structure,  as  well  as  from  the  synovial  mem- 
brane and  the  vincula  accessoria.  1.  Metacarpal  bone.  2.  Tendon  of  flexor  sublimis. 
3.  Tendon  of  flexor  profundus.  ♦  The  perforation  of  the  former  by  the  latter. ,  4.  Tendon  of 
extensor  digitorum  communis.    5.  A  lumbric&lis  muscle.     6.  An  interosseous  mnscle.] 

Relations.  —  In  the  forearm ;  by  its  anterior  surface  with  the  pronator  radii 
teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi  ulnaris,  and  the  deep 
fascia.  Bv  its  posterior  surface  with  the  flexor  profundus  digitorum,  flexor 
longus  pollicis,  ulnar  artery,  veins,  and  nerve,  and  median  nerve.  This  miude 
frequently  sends  a  fasciculus  to  the  flexor  longus  pollicis,  or  flexor  profundus.  In 
the  hand  :  its  tendons,  after  passing  beneath  the  annular  ligament,  are  in  relation 
superficially  with  the  superficial  palmar  arch,  and  palmar  fascia;  and  deepljf  with 
the  tendons  of  the  deep  flexor  and  lumbricales. 

The  Flexor  carpi  ulnaris  arises  by  two  heads,  one  from  the  inner  condyle 
and  intermuscular  septa,  the  other  from  the  olecranon  and  by  means  of  a  strong 
aponeurosis  from  two-thirds  of  the  inner  border  of  the  ulna.  Its  tendon  is 
inserted  into  the  pisiform  bone  and  base  of  the  metacarpal  bone  of  the  little  finger. 

Relations By  its  anterior  surface  with  the  deep  fascia  of  the  forcami|  with 
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which  it  ia  closely  united  Buperiorly.  By  its  potterior  turface  with  tlie  flexor 
cnblimia  digitorum,  flexor  profDodoB,  pronator  quadratQS,  ulnar  artery,  veins,  and 
nerve.  By  its  racial  border  with  the  palmaria  longus,  and  in  the  lower  ihird  of 
the  forearm,  the  nloar  vessels  and  nerve.  The  nlnar  nerve,  and  the  pofltcrior 
nlnar  recurrent  artery,  pass  betwcea  its  two  beads  of  origin. 

Deep  layer. 

Flexor  profundus  digitorum,  Flexor  longus  polliois, 

Pronator  qnadntus. 

I}i$tect>on.  —  This  group  ia  brought  into  view  by  Fio.  1 79. 

removing  the  flexor  snblimis,  and  drawing  aside  the 
pronator  radii  teres. 

The  Flexor  fhofundtts  dioitohcm  (pcrforana) 
arite*  from  the  upper  two-thirds  of  the  ulna,  its 
anterior  and  inner  surface  and  posterior  border,  from 
the  inner  side  of  the  olecranon,  where  it  ia  coniiected 
with  the  aponcurotia  expansion  of  the  flexor  carpi 
nloaris,  and  from  the  ulnar  half  of  the  interosseous 
membrane.  At  the  middle  of  the  forearm  it  divides 
into  four  tendooa  which  pass  beneath  the  annular 
ligament,  and  along  the  fingeni,  between  the  two 
slips  of  the  tendona  of  the  flexor  soblimis,  to  be 
inierted  into  the  base  of  the  last  phalanges.  In  the 
groove  of  the  carpus  the  tendons  are  inclosed  in  a 
synovial  membrane  and  the  three  outer  [u/narj 
tendons  communicate  with  each  other  by  means  of 
■mall  slips,  the  tendon  of  the  index  finger  remain- 
ing distinct.  In  the  hand,  the  tendons  give  origin 
to  the  lumbricsles  masclea,  and  on  the  second  pha- 
langes are  retained  in  position  by  two  little  tendi- 
nous slips,  the  vinirula  arcetioria. 

Relationt.  —  In  the  forearm.     By  ita  anterior 
turface  with  the  flexor  sublimis  digitorum,  flexor 
oarpi  ulnaris,  median  nerve,  ind  ulnar  artery,  veins, 
tod  nerve.      By  m  poUerior  turface  with  tbs  ulna, 
interOBseona    membrane,   pronator  quadratoa,   and 
wrist  joint      By  its  radial  border  with  the  flexor 
longus  pollicis,  the  anterior  interosaeoua  artery  and 
nerve  being  interposed.     By  its  ulnar  border  with 
the  flexor  carpi  ulnaris.     In  the  band :  its  tendons       Di 
are  in  relation  ntperJiciaUi/  with  the  tendons  of  the    '"' 
tuperficial  flexor;  and  deeply  wiih  the  interosaei,    "' ' 
■ddoctor  pollicis,  and  deep  palmar  arch.  ^-  ^ 

Tho  Flexor  lonous  pollicis  arite*  from  the    "''^ 
anterior  aurface  of  the  radtua  for  two-thirds  of  iu    '^" 
extent,  and  from  one-balf  the  interosseous  mem- 
brane.     Its   tendon   passes  beneath    the   annular 
ligament  [where  it  is  provided  with  a  special  syno* 
vttl  membrane]  to  be  interled  into  the  base  of  the 
last  phalaux  of  the  thumb. 
,  j£tia lions. —  Bj   its   anterior  turface  with    the     biukIb  i 

lexor  lublimis  digitorum,  flexor  carpi  radialis,  sapi-    psimtr  i 

Bator  longus,  and  radial  artery  and  veins.     By  its    sngtr. 
pottfrior  nrfan   with    the    radius,   interosseous 

!,  pronator  quadratos,  and  wrtst  JMnt.    By  ita  ulnar  border,  it  is  Mpa- 
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rated  from  the  flexor  profundna  digitorum  bj  the  aoterior  interoeseonB  ■rteiy  and 
nerve.  Id  the  band :  after  passiog  beneath  the  annu- 
lar ligament,  it  is  lodged  in  the  interspace  between 
the  two  portions  of  tho  flexor  brevis  poUicis,  and 
■l^erwards  in  the  tendinous  theca  of  the  pbalaox. 

If  the  tendons  of  the  last  tno  muscles  be 
drawn  a«ide  or  divided,  the  third  rauacle  of  this 
group  will  be  brought  into  view,  lying  across  tho 
lower  part  of  the  two  bones. 

The  Pronator  quadratos  (cnbito-radialis) 
ariiet  from  the  auttirior  and  inoer  aide  of  the 
nloa ;  and  is  xaterted  into  the  front  of  the  radiui. 
This  muscle  occupiea  about  the  lower  fourth  of 
the  two  bones,  is  broad  at  its  origin,  and  nar- 
rower at  its  insertion. 

Belationt.  —  By  its  aiiUrioT  turfaee  with  the 
tendons  of  the  supinator  longas,  ficxor  carpi  radi- 
alis,  flexor  longus  polliois,  flexor  profundus  digi- 
torum, and  flexor  carpi  nlnaris,  radial  artery  and 
veins,  and  ulnar  artery,  veins,  and  nerve.  By  its 
potlerior  ittr/aee  with  the  radius,  ulna,  and  inter- 

Actiottt.  — The  pronator  radii  teres  and  prona- 
tor quadratos  rotate  the  ndius  upon  the  ulna,  and 
render  the  hand  prone.  The  remaining  muscles 
are  flexors:  two  flexors  of  the  wrist,  flexor  carpi 
radialis  and  ulnaris ;  two  of  the  fingers,  flexor  sub- 
limis  and  profundus,  the  former  flexing  the  second 
phalanges,  tho  latter  tho  last ;  one  flexor  of  the 
last  phalanx  of  the  thumb,  flexor  longua  poUicis. 
The  palmaris  loogus  is  primarily  a  tensor  of  the 
palmar  fascia,  and  secondly  a  flexor  of  the  wriat 
and  forearm. 

Fotterwr  Brachial  Region. 
Superficial  laj/rr. 
Supinator  loneus. 
Extensor  carpi  radialis  longior, 
Extensor  carpi  radialis  brevior, 
Extensor  communis  digitoruui, 
Extensor  minimi  digit i. 
Extensor  carpi  nlnaris. 
Anconeus. 
Ditacflinn.  — The  integument  is  to  be  divided 
and  turned  aside,  and  the  (ascieo  removed  in  the 
Game  manner  as  for  the  anterior  brachial  region. 

The  Supinator  LOnous  (brachio-radialia)  is 
placed  along  the  radial  border  of  the  forearm.  It 
■T  annalar  liga.  aritei  from  the  external  condyloid  ridge  of  the 
■  ortheDDmmon  humerus,  nearly  as  high  as  the  insertion  of  the 
on  the  back  of  deltoid,  and  from  the  intermuscular  septtiin ; 
mods  of  diatri-  passes  forwards  to  the  anterior  aapeot  of  the  elbow 
m  urifaiBngcn.     joint,  and  descends  the  forearm  to  be  interled  into 

the  base  of  the  styloid  process  of  the  radius. 
By  its  tuptrficial  tur/ace  with   the  extensor  oasis  metaoarpi 
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polltct*,  exlCDSor  pritnt  iolernodii  pollicia,  «nd  deep  fascia  of  the  foTearm.  By 
its  ilfrp  turfact  with  tbe  bracbialia  anticas,  eztcDHor  carpi  radialis  Jougior,  tendoD 
of  tbe  biceps,  supinator  brevis,  pronator  radii  teres,  flexor  carpi  radialis,  ^exor 
nablimis  digitorum,  flexor  toDgus  pollicis,  pronator  qasdrotus,  radius,  musoulo- 
B[nral  nerve,  radial  and  posterior  interosseous  nerre, 
and  radial  artery  and  veins. 

This  muscle  must  be  divided  tbroogh  the  middle, 
at)d  the  two  ends  turned  aside  to  expose   tbe   next 

Tbe  Extensor  oarpt  radialis  lonoior  arittt 
from  the  external  condyloid  ridge,  below  the  prece- 
ding, and  from  the  intermuscular  septum.  Its  tendon 
passes  throngb  a  groove  in  the  radius  immediately 
behind  the  styloid  process,  to  be  tntertfd  into  tbe  base 
of  the  metacarpal  bone  of  the  index  finger. 

Rtlationt.  —  By  iU  mperfieial  ntr/aee  with  the 
supinator  longos,  extensor  ossis  nietacarpi  pollicis, 
extensor  primi  tnlernodii  potlicis,  extensor  secundi 
intenodii  pollicis,  radial  nerve,  fascia  of  the  forearm, 
aod  posterior  auDular  ligament.  By  its  derp  turfuce 
with  the  brachialis  amicus,  extensor  carpi  radialis 
hrerior,  ndius,  aod  wrist  joint. 

The  ExTEKBOR  CARPI  RADIALIS  BREViOR  is  seen 
by  drawing  aside  the  former  muscle.  It  ar<ut  from 
the  external  condyle  of  the  humerus  and  intermuscular 
septa,  and  is  interttd  into  the  base  of  the  metacarpal 
bone  of  tbe  middle  finger.  Its  tendon  is  lodged  io 
the  same  groove  on  the  radius  with  that  of  the  exten- 
sor carpi  radialis  longior. 

Relution*.  —  By  its  mperfieial  tur/ace  with  the  ex- 
tensor carpi  radialis  longior,  extensor  ossis  metacarpi 
pollicia,  extensor  primi  inlernodii  pollicis,  extensor 
■ecaodi  iuternodii  pollicis,  fascia  of  the  forearm  and 
posterior  annular  ligament.  By  its  deep  tur/ace  with 
the  supinator  brevis,  tendon  of  tbe  pronator  radii 
teres,  radios,  and  wrist  joint.  By  its  ulnar  border 
with  the  extensor  communis  digitorum. 

The  Extensor  coMMCHig  diqitobum  arijes  from 
tbe  eilernal  condyle  by  a  common  tendon  with  the 
preceding  and  two  following  muscles,  from  the  inter- 
mnscnlor  septa,  and  deep  fascia ;  and  divides  into  four 
tendons,  which  are  interttd  into  the  second  and  third 
phalanges  of  the  fingers.  At  the  metacarpo-pbalan- 
geal  articulation  each  tendon  becomes  narrow  and 
thick,  and  sends  a  thin  fasciculus  upon  each  side  of 
the  joint.  It  then  spreads  out,  and  receiving  the  ten- 
don of  the  Inmbricalis  aod  some  tendinous  fasciculi 
from  the  interossei,  forms  a  broad  apoueurosis,  which 
eovets  the  whole  posterior  aspect  of  the  finger.  At 
the  first  phalangeal  joint  tbe  aponeurosis  divides  into 
three  slips.  The  middle  slip  is  inserted  into  the  base 
of  the  second  phalanx,  and  the  two  lateral  portions  are 
eontioned  onwards  at  each  side  of  the  joint,  to  be 
inierted  into  the  last.  Little  obllqne  tendinous  slips  connect  the  tendon  of  the 
rinft  with  thoM  of  tbe  middle  and  little  finger  as  they  cross  the  back  of  the 
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Relations.  — By  its  superficial  surface  with  the  deep  fascia  of  the  forearm 
and  hand,  and  posterior  annular  ligament.  By  its  deep  surface  with  the  supi- 
nator hrevis,  extensor  ossis  metacarpi  pollicis,  extensor  primi  internodii,  extensor 
secundi  internodii,  extensor  indicis,  posterior  interosseous  artery  and  nerve,  wrist 
joint,  metacarpal  hones,  interossei  muscles,  and  phalanges.  By  its  radial 
border  with  the  extensor  carpi  radialis  longior  and  brevier.  By  the  idnar 
border  with  the  extensor  minimi  digiti,  and  extensor  carpi  ulnaris. 

The  Extensor  minimi  digiti  (auricularis)  is  an  off-set  from  the  extensor 
communis,  with  which  it  is  connected  by  means  of  a  tendinous  slip.  Passing 
down  to  the  inferior  extremity  of  the  ulna,  it  traverses  a  distinct  fibrous  sheath, 
and  at  the  metacarpo-phalangeal  articulation  unites  with  the  tendon  derived  from 
the  common  extensor.  The  common  tendon  then  spreads  out  into  a  broad  expan- 
sion which  divides  into  three  slips  to  be  inserted  as  in  the  other  fingers  into  the 
last  two  phalanges.  It  is  to  this  muscle  that  the  little  finger  owes  its  power  of 
separate  extension ;  and,  being  called  into  action  when  the  point  of  the  finger  is 
introduced  into  the  meatus  of  the  ear,  for  the  purpose  of  removing  unpleasant 
sensations  or  producing  titillation,  the  muscle  was  called  by  the  old  writers 
"  auricularis/' 

The  Extensor  carpi  ulnaris  arises  from  the  external  condyle  by  the  com- 
mon tendon,  from  the  border  of  the  ulna,  and  from  the  deep  fascia.  Its  tendon 
passes  through  the  posterior  groove  in  the  lower  extremity  of  the  ulna,  to  be 
inserted  into  the  base  of  the  metacarpal  bone  of  the  little  finger. 

Belations.^^Hy  its  superficial  surface  with  the  deep  fascia  of  the  forearm, 
and  posterior  annular  ligament.  By  its  deep  surface  with  the  supinator  brevis, 
extensor  ossis  metacarpi  pollicis,  extensor  secundi  internodii,  extensor  indicia, 
ulna,  and  wrist  joint.  By  its  radial  border  it  is  in  relation  with  the  extensor 
communis  digitorum  and  extensor  minimi  digiti,  and  by  the  ulnar  border  with 
the  anconeus. 

The  Anconeus  (anconseus  parvus,  vel  quartus)  is  a  small  triangular  muscle, 
having  the  appearance  of  being  a  continuation  of  the  triceps ;  it  arises  from  the 
outer  condyle,  and  is  inserted  into  the  olecranon  and  triangular  surface  of  the 
upper  extremity  of  the  ulna. 

Relations, — By  its  superficial  surface  Yi\i\i  a  strong  tendinous  aponeurosis 
derived  from  the  triceps.  By  its  deep  surface  with  the  elbow  joint,  orbicular 
ligament,  and  slightly  with  the  supinator  brevis.  , 

Deep  layer. 

Supinator  brevis. 
Extensor  ossis  metacarpi  pollicis. 
Extensor  primi  internodii  pollicis, 
Extensor  secundi  internodii  pollicis, 
Extensor  indicis. 

Dissection,  — The  muscles  of  the  superficial  layer  should  be  removed  in  order 
to  bring  the  deep  group  completely  into  view. 

The  Supinator  brevis  cannot  be  seen  in  its  entire  extent,  until  the  radial 
extensors  of  the  carpus  are  divided  from  their  origin.  It  arises  from  the  external 
condyle,  from  the  external  lateral  and  orbicular  ligament,  and  from  the  ulna,  and 
winds  around  the  upper  part  of  the  radius  to  be  inserted  into  the  upper  third  of 
its  oblique  line.  The  posterior  interosseous  artery  and  nerve  perforate  the  lower 
border  of  this  muscle. 

Relations.  —  By  its  superficial  surface  with  the  pronator  radii  teres,  supinatcnr 
longus,  extensor  carpi  radialis  longior  and  brevier,  extensor  communis  digito* 
rum,  extensor  carpi  ulnaris,  anconeus,  radial  artery  and  veins,  musculo-spird 
nerve,  radial  and  posterior  interosseous  nerve.  By  its  deep  «ur/ace  with  the  elbow 
joint  and  ligaments,  interosseous  membrane,  and  radius. 
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The  EXTEN80B  08818  MXTACARPi  F0LLICI8  (sbdoctor  pollicb  loDgus)  ia 
placed  immediBtel;  below  the  supiDator  brcvis.  It  ari>e$  from  the  vAaa,  interos- 
aeotu  membrane,  and  radios,  and  is  interted  into  the  base  of  the  metacarpal  bone 
of  the  thumb.  Its  leadoo  passes  through  the  groove  immediately  in  front  of  the 
Rtyloid  process  of  the  radius. 

Stlationt.  —  Bj  its  tupfrficial  tur/act  with  the  extensor  caqpi  ulnaris,  exteO' 
•or  minimi  digiti,  extensor  communis  digitorum,  fascia  of  the  forearm  and  annu- 
lar ligament.  By  its  detjt  turface  with  the  ulna,  interosseous  tnembraoe,  radius, 
tenduis  of  the  extensor  carpi  rediolis  longior  and  brafior,  and  supinator  longus, 
and  at  the  wrist  with  the  radial  artery.  By  its 
vpper  Itordrr  with  the  edge    of  the   supinator  ^'O-  18!. 

breris;  by  its  loaer  bonier  with  the  extensor 
Becnndi  and  primi  intamodii.  It  is  crossed  by 
branches  of  the  posterior  interosseous  artery  and 

The    EXTENBOB  PRIHI   INTEKNODII  POLI.ICIB 

(extensor  polliois  brevis  vel  minor)  the  amallest  of 
the  muscles  io  this  layer,  ariiiM  from  the  iotcr- 
OMeoua  membrane  and  radius,  and  passes  through 
the  groove  with  the  extensor  osais  metacarpi,  to 
be  initried  into  the  base  of  the  first  phalanx  of  the 
thumb. 

BelalioTU. — ^Tfae  same  as  the  preceding  muscle, 
with  the  exception  of  theextensor  carpi  ulnaris. 
The  muscle  accompanies  the  extensor  ossis  meta- 

The  ExTiNBoa  beccndi  internodii  pollicis 
(extensor  pollicis  longus  vel  major)  ari$t»  from  the 
uloa,  and  interosseous  membrane.  Its  tendon 
pure  through  a  separate  groove  in  the  radius, 
and  ia  tnterud  into  the  base  of  the  last  phalanx 
of  the  thumb. 

Bdaliont.  — By  its  external  gur/aee,  the  same 
as  the  extensor  osaia  metacarpi.  By  its  dceji  lur- 
/ace  with  the  ulna,  interosseous  membrane,  ra- 
dioB,  wrist  joint,  raJdial  artery,  and  metacarpal 
bone  of  the  thumb.  The  moacle  is  placed  be- 
Iween  the  extensor  primi  internodii  and  extensor 
iodicis. 

The  Extensor  indicib  (indicator)  arittt  from 
the  ulna,  as  high  up  as  the  extensor  ossb  meta- 
carpi pollicis,  and  inferiorij  from  the  iDterosacoas 
membrane.  Ita  tendon  passes  beneath  the  pos- 
terior annalir  ligament  to  be  intfrled  into  the 
aponeurosis  of  the  common  extensor  tendon  of  the 
index  finger. 

Brlatiani.  —  The  tame  as  the  preceding  raos- 
ck,  with  the  exception  of  the  hand,  where  the 
tendon  reata  on  the  metacarpal  bone  of  the  fore 
Soger  and  second  interosseous  muscle,  and  has  no 
rebiian  with  the  radial  artery. 

The  tendons  of  the  extensors,  as  of  the  flexor 
uncles  of  the  forearm,  are  provided  with  syno- 
vial  bnrsse  as  they  pass  beneath  the  annular  ligament :  those  of  the  hack  of  the 
wrist  have  separate  sheaths,  formed  by  the  posterior  annular  ligament. 

A^iont.  .^Tbe  anoonens  is  associated  in  its  action  with  the  triceps  extensor 
16 


3.  Ulna.  t.  Anconm.  5.  Supi- 
astor  brciit.  0.  Exttmor  lirii 
■oeUcarpi  palUri*.  T.  EitCDior 
primi  Inteniadii  polUeii.     B.  Bi- 
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cubiti :  it  aaslsts  in  eiteodiDg  the  foreaxm  on  tbe  arm.  Tbe  snpinator  longiu 
and  breviB  effect  [be  supination  of  the  forearm,  and  antagonise  tbe  two  pronators. 

The  extensor  carpi  radialis  lougior  and  brevior  and  extensor  carpi  ulaariB,  extend 
the  wrist  in  opposition  to  the  two  flexors  of  tbe  carpus.  The  extensor  oommania 
digitornm  restores  the  fingen  to  the  straight  poaitioD  after  thej  have  been  flexed 
by  the  two  flexors,  sublimis  and  profundua.  The  extensor  osais  metaoarpi,  primi 
iBternodii,  and  aectindi  ioternodii  pollicia,  are  the  special  extenuiTs  of  the  tbamb, 
and  serve  to  balance  the  actions  of  the  flexor  ossis  metacarpi,  flexor  brevia,  and 
flexor  longuB  poUicis.  The  extensor  indicis  produces  extension  of  the  index 
floger,  and  is  therefore  named  "  indicator,"  and  the  extensor  minimi  digiti  sup- 
plies tbut  finger  with  tbe  power  of  exerting  a  distinct  exteosion. 
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dial  or  Thenar  Region. 
Abductor  polliciN, 
Flexor  ossis  metacarpi  (opponens), 


[AND. 


Flexor  brevis  polUcb, 
Adductor  pollicis. 


Diuecliort, — The  hand  is  best  dissected  by  making  an  incision  along  the  middle 
of  the  palm,  from  the  wrist  to  tbe  base  of  the  middle  finger,  and  crossing  it  at 


Hdscleh  dt  tbk  bard.    1.  ADDoUr  llga- 
msnU    :,  3.  Origin  and  InaerUoD  of  the  ab- 

daotor  poUiflis  mmela  ;  iu  middle  portion  bu 
been  remored.  3.  Flexor  otiii  metacarpi,  or 
epponeni  pallicii.  4,  Superficial  portion  of 
the  floior  bra»ij  pollicit.  6,  Deep  porUon  of 
the  flexor  brevig  pollicia.  S.  Adduclor  potU- 
oil.  T,  7.  The  lumbrieilta  maaslei,  aricing 
tram  Lba  deep  fiaior  Lendoni,  upon  wbieb  the 
flgnrei  ore  pliced.     Hhe  lendona  of  (he  flexor 

lenduna  of  tbe  deep  fleiDr.  paiiing  belwnn 
tbe  tiro  tarmlnal  ilipa  of  the  tendon  of  lba 
flexor  Bublltnia  to  reaoh  the  laat  ph^lui. 
9.  Tbe  tendun  of  tba  flexor  longoi  poliigii, 
palling  betwten  the  two  pordona  of  tbe  flexor 
breria   to    tbe   lait  phalanx,      10.  Abductor 


11.    Flex 


ling  beyond   the 


digiti.     The  edge  o 

carpi   la   iren  proji 

border   of    the  flexor 

bone.     13.  First  dorul  interoaaeoui  e 

the  sbdnctor  indicia- 


each  extremity  by  a  transverM  incision,  then  turning  aside  the  flaps  of  int^v- 
ment.  For  exposing  the  mascles  of  the  radial  region,  the  removal  of  the  integu- 
ment and  fascia  on  the  radial  side  will  be  sufficient. 

The  AsDUCToa  pollicis  ^brevis)  is  a  small  thin  muscle,  which  ameafrvm  the 
trapezium  bone  and  annular  ligament.  It  is  inserted  into  the  base  of  the  fint 
phalanx  of  the  thumb. 

&lations. — By  its  niperficial  surface  with  the  externsl  portion  of  the  palmar 
fascia;  by  its  litep  sttr/ace  with  the  flexor  ossis  metacarpi.  At  its  t>i»er  tide  it 
is  separated  by  a  narrow  cellular  interspace  from  the  flexor  brevis  pollicis.  Thia 
mascle  mnst  he  divided  from  its  origin,  and  turned  aside,  in  order  to  see  tbe  next 

The  Flexor  ossis  hbxacarpi  (opponens  pollicis)  aritet  from  the  trapexium 
and  annnlar  ligament,  and  is  intert-ed  into  the  whole  length  of  tbe  metacarpttl  bone. 

Setoftot*. — By  its  mper^fidal  ntr/aee  with  the  abductor  pollioia.     By  its  {fc^ 
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narface  with  the  trapezo-metacarpal  articulation  and  metacarpal  hone.  Inter- 
nalijf  with  the  flexor  brevis  pollicis.  The  flexor  ossis  metacarpi  may  now  be 
divided  from  its  origin  and  turned  aside,  in  order  to  show  the  next  muscle. 

The  Flexor  brevi8  polligi8  consists  of  two  portions,  between  which  lies 
the  tendon  of  the  flexor  longus  pollicis.  The  external  portion  arises  from  the 
trapezium  and  annular  ligament;  the  internal  portion  from  the  trapezoides  and 
OB  magnum.  They  are  both  inserted  into  the  base  of  the  first  phalanx  of  the 
thumb,  having  a  sesamoid  bone  in  each  of  their  tendons  to  protect  the  joint. 

Belations.  —By  its  superficial  surface  with  the  external  portion  of  the  palmar 
fascia.  By  its  deep  surface  with  the  adductor  pollicis,  tendon  of  the  flexor  carpi 
radialb,  and  trapezo-metacarpal  articulation,  dj  its  external  surface  with  the 
flexor  ossis  metacarpi  and  metacarpal  bone.  By  its  inner  surface  with  the 
tendons  of  the  long  flexor  muscles  and  first  lumbricalis. 

The  Adductor  pollicts  is  a  triangular  muscle ;  it  arises  by  a  broad  origin 
from  the  metacarpal  bone  of  the  middle  finger ;  the  fibres  converge  to  its  inser- 
Hem  into  the  base  of  the  first  phalanx  of  the  thumb,  where  it  is  united  with  the 
inner  head  of  the  flexor  brevis. 

SeJotians.  — ^By  its  anterior  surface  with  the  flexor  brevis  pollicis,  tendons  of 
the  deep  flexor  of  the  fingers,  lumbricales,  and  deep  palmar  arch.  By  its  poste- 
rior surface  with  the  metacarpal  bones  of  the  index  and  middle  finger,  the  mter- 
osaei  of  the  second  interosseous  space,  and  the  abductor  indicis.  Its  inferior 
border  is  subcutaneous. 

Ulnar  or  Bypothenar  Region. 

Palmaris  brevis.  Flexor  brevis  minimi  digiti. 

Abductor  minimi  digiti.  Adductor  ossis  metacarpi. 

Dissection.  —  Turn  aside  the  ulnar  flap  of  integument  from  the  palm  of  the 
hand;  in  doing  this,  a  small  subcutaneous  muscle,  the  palmaris  brevis,  will  be 
exposed.  After  examining  this  muscle,  remove  it  with  the  deep  fascia,  in  order 
to  bring  into  view  the  muscles  of  the  little  finger. 

The  Palmaris  brevis  is  a  thin  plane  of  muscular  fibres  about  an  inch  in 
width,  which  arises  from  the  annular  ligament  and  palmar  fascia,  and  passes  trans- 
versely inwards  to  be  inserted  into  the  integument  of  the  inner  border  of  the  hand. 

Belations.  —  By  its  superficial  surface  with  the  fat  and  integument  of  the  ball 
of  the  little  finger.  By  its  deep  surface  with  the  ulnar  portion  of  the  palmar 
fascia,  which  separates  it  from  the  ulnar  artery,  veins,  and  nerve,  and  from  the 
muscles  of  the  inner  border  of  the  hand. 

The  Abductor  minimi  digiti  is  a  small  tapering  muscle  which  arises  from 
the  pisiform  bone,  where  it  is  continuous  with  the  tendon  of  the  flexor  carpi 
ulnaris,  and  is  inserted  into  the  base  of  the  first  phalanx  of  the  little  finger,  and 
into  the  expansion  of  the  extensor  tendon. 

Relations,  —  By  its  superficial  surface  with  the  internal  portion  of  the  deep 
ftseia  and  palmaris  brevis ;  by  its  deep  surface  with  the  adductor  ossis  metacarpi 
and  metacarpal  bone.     By  its  inner  border  with  the  flexor  brevis  minimi  digiti. 

The  Flexor  brevis  minimi  diqiti  is  a  small  muscle  arisiny  from  the  unci- 
form bone  and  annular  ligament,  and  inserted  into  the  base  of  the  first  phalanx. 
It  is  sometimes  wanting. 

Relations,  —  By  its  superficial  surface  with  the  internal  portion  of  the  palmar 
&scis,  and  palmaris  brevis.  By  its  deep  surface  with  the  adductor  ossis  metacarpi 
and  metacarpal  bone.  Externally  with  the  abductor  minimi  digiti,  from  which  it  is 
leparated  near  its  origin  by  the  deep  palmar  branch  of  the  ulnar  nerve  and  commu- 
Dieating  artery.    Internally  w\i\i  the  tendons  of  the  flexor  sublimis  and  profundus. 

The  Aj)DUCTOR  ossis  metacarpi  (opponens),  or  adductor  minimi  digiti, 
mrises  from  the  unciform  bone  and  annular  ligament ;  and  is  inserted  into  the 
whole  length  of  the  metacarpal  bone  of  the  little  finger. 
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Relations.  —  By  its  tuperficial  tur/ace  with  the  flexor  brevis  and  abductor 
niioiuii  digiti.  By  its  Jeep  turface  with  the  interossei  musolos  of  the  laat  met»' 
carpal  space,  metacarpal  bone,  and  flexor  tendons  of  the  little  finger. 


Lumbricales, 


loterosBei  palmares, 


Interossei  doisales. 


The  LuMBRiGALES,  four  in  number,  are  acccssorieB  to  the  deep  flexor  muscle. 
They  ariK  from  the  tendons  of  the  deep  flexor ;  the  first  and  second  from  the 
palmar  side,  the  third  from  the  ulnar,  tbe  fourth  from  the  radial  side ;  and  are 
iiiterUd  into  the  apoueurotio  expansion  of  the  eiteosor  tendons  on  the  radial  side 
of  tbe  fingers.  The  tbird,  or  that  of  the  tendon  of  the  ring  finger,  sometimes 
bifurcates,  at  other  times  it  is  inserted  wholly  into  the  extensor  tendon  of  the 
middle  finger. 

Relatiimt, — In  the  palm  of  the  hand  with  the  flexor  tendons;  at  their 
insertion,  with  the  tendons  of  the  interossei  and  the  metacarpo- phalangeal 
artiouktions. 

The  Palmab  Intzrobsei,  three  in  nomber,  are  placed  opon  the  metaoarpal 
bones,  rather  than  between  them.  They  arise  from  the  base  of  the  metaoar[wl 
bone  of  one  finger,  and  are  ituerled  into  the  base  of  the  first  phalanx  and  aponen- 
robo  expansion  of  the  extensor  tendon  of  the  same  finger.  The  first  belongs  to 
the  index  finger ;  the  second,  to  the  ring  finger;  the  third  to  the  little  finger; 
the  middle  finger  being  omitted. 

RelutioHs.  — By  their  ^aZmur  ntr/ace  with  tbe  flexor  tendons  and  deep  niu- 
cles  in  the  palm  of  tbe  hand.  By  their  dorsal  surface  irith  the  dorsal  inter- 
ossei. On  one  side  with  the  metacarpal  bone,  on  the  other  vith  the  corresponding 
dorsal  interosseous  mnscle. 


[Fio.  1B4. 


[Fm.  186. 


t.  SMOod    pilmir 

of  the  riog  finger.     3.  TbIrd  palnur  inh 

OMMuii  i  addDCtiir  af  th<  little  finger.] 


2,  3.  Second  ■ 


I.Fint 
iiels;  abdnelor  iodi- 
1  third  dortal  inwr- 

botb   sbducton  nf  the  nild-Sn(«r. 

rth  doMBl  interoiHoui ;  ■Moel«rof 


DoRBAL  INTBK0B8EI.  — Turning  to  the  dorsum  of  the  hand,  the  four  dan^ 
inferosiei  rbicipites)  are  seaa  in  the  four  spaces  between  the  metac&rpal  bonea. 
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They  are  bipenniform  muscles,  and  arise  by  two  heads,  from  adjoining  sides  of 
tbo  bases  of  the  ncetacarpal  bones.  They  are  inserted  into  the  base  of  the  first 
phalanges,  and  into  the  aponeurosis  of  the  extensor  tendons. 

The  first  is  inserted  into  the  index  finger,  and  from  its  use  is  called  abductor 
indicis ;  the  second  and  third  are  inserted  into  the  middle  finger,  compensating  its 
exclusion  from  the  palmar  group ;  the  fourth  is  attached  to  the  ring  finger ;  so 
that  each  finger  is  provided  with  two  interossei,  with  the  exception  of  the  little 
finger,  as  may  be  shown  by  means  of  a  table,  thus :  — 

1  J      j:         f  one  dorsal  Cabdnctor  indicis), 
Index  finger  -<  ,       ^  -" 

•'    ^      (  one  palmar. 

Middle  finger,  two  dorsal. 

jy.      J,  f  one  dorsal, 

Kmq  finger  <  ,      ' 

•^  •'    ^       (  one  palmar. 

Little  finger f  remaining  palmar. 

Relations,  —  By  their  dorsal  surface  with  a  thin  aponeurosis,  the  fascia  dor- 
salis  profunda,  which  separates  them  from  the  tendons  on  the  dorsum  of  the 
hand.  By  their  palmar  surface  with  the  muscles  and  tendons  in  the  palm  of  the 
hand.  By  one  side  with  the  metacarpal  bone ;  by  the  other  with  the  corre- 
sponding palmar  interosseous.  The  abductor  indicis  is  in  relation  by  its  palmar 
surimee,  with  the  adductor  pollicis  and  flexor  brevis  pollicis.  The  radial  artery 
paaaes  into  the  palm  of  the  hand  between  the  two  heads  of  the  first  dorsal  inter- 
oeseoos  muscle  (abductor  indicis);  and  the  perforating  branches  of  the  deep 
palmar  arch,  between  the  heads  of  the  other  dorsal  interossei. 

Actions.  —  The  actions  of  the  muscles  of  the  hand  are  expressed  in  their 
names.  Those  of  the  radial  region  belong  to  the  thumb,  and  provide  for  three 
of  its  movements,  abduction,  adduction,  hudficxion.  The  ulnar  group,  in  like 
manner,  are  subservient  to  the  same  motions  of  the  little  finger,  and  the  inter- 
ossei are  abductors  and  adductors  of  the  several  fingers.  The  lumbricales  are 
accessory  in  their  actions  to  the  deep  flexors;  they  were  called  by  the  earlier 
anatomists ^c/tcii?tt,  t.  e.,  fiddlers'  muscles^  from  an  idea  that  they  might  effiecc 
the  rapid  movements  by  which  the  performer  is  enabled  to  produce  the  various 
notes  00  that  instrument. 

In  relation  to  the  axis  of  the  hand,  the  four  dorsal  interossei  are  abductors, 
the  three  palmar  adductors.  It  will  therefore  be  seen  that  each  finger  is  pro- 
vided with  it^roper  adductor  and  abductor,  two  flexors,  and  (with  the  exception 
of  the  middlcand  ring  finger)  two  extensors.  The  thumb  has  moreover  a  flexor 
and  extensor  of  the  metacarpal  bone;  and  the  little  finger  a  flexor  of  the 
metacarpal  bone  (opponens)  without  an  extensor. 

The  actions  of  the  muscles  of  the  upper  extremity,  arranged  after  the  plan  of 
Dr.  Barclay,  are  as  follows :  — 

Scapula. 

Elevators.  Depressors. 

Trapezius,  Trapezius  (lower  part)^ 

Levator  anguli  scapulae,  Pectoralis  minor. 

Bhomboidei. 

Attrahentes.  Retrahente». 

Pectoralis  minor,  Trapezius, 

Serratus  magnus.  Bhomboidei. 
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Extensors  (^forwards). 

Deltoid  (anterior  part), 
Peotorahs  major. 
Biceps, 
Coraco-brachialis. 

Abductors. 

Deltoid  (middle  part), 
Supra-spioatus, 
Infra-spinatus, 
Subscapularis, 
Teres  minor. 

Rotators  (^forwards). 

Deltoid, 
Subscapularis, 
Pectoralis  major, 
Latissimus  dorsi, 
Teres  major. 


HUMERUS. 

Flexors  (backwards). 

Deltoid  (posterior  part), 
Teres  minor. 
Teres  major, 
Latissimus  dorsi. 
Triceps  (loog  head). 

Adductors, 

Deltoid  (anterior  and  posterior  part)j 
Pectoralis  majot, 
Latissimus  dorsi, 
Teres  major. 

Rotators  (backwards). 

Deltoid, 
Supra-spinatus, 
Infra-spinatus, 
Teres  minor, 
Coraco-brachialis. 


Brachial  is  anticus. 
Biceps, 

Supinator  longus, 
Pronator  radii  teres, 


roREARM. 

Flexors, 

Flexor  carpi  ulnaris, 
Flexor  carpi  radialis, 
Palmaris  longus. 
Flexor  sublimis  digitomm. 

Ikctensars, 


Triceps,  Anconeus. 

Pronators, 

Pronator  teres,  Palmaris  longus. 

Pronator  quadratui>,  Flexor  carpi  radialis, 

Flexor  sublimis  digitomm. 

Supinators, 

Biceps,  Extensor  sec :  internod :  pollicis, 

Supinator  brevis.  Supinator  longus.' 

Carpus. 


Flexor  carpi  radialis, 
Flexor  carpi  ulnaris 
Palmaris  longus, 


Flexors, 

Flexor  sublimis  digitorum, 
Flexor  profundus  digitomm. 
Flexor  longus  pollicis. 

Extensors, 


Extensor  carpi  radialis  longior.  Extensor  indicis, 

Extensor  carpi  radialis  brevior,  Extensor  communis  digitomm, 

Extensor  sec :  internod :  pollicis,       Extensor  mimimi  digiti. 

1  Barclay  says :  —  '*A8  for  the  mnscle  which  has  been  called  tupinator  longus^  it  oo-ope- 
ttes  with,  and  moderates  alternately,  pronators  and  supinators,  brinfinc  the  radius  to 


rates  with,  and  moderates  alternately,  pronators  and  supinators,  bringing 
that  middle  state  which  is  properly  neither  pronation  nor  supination.' 
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Abductors, 

Extensor  oesis  metacarpi  polliois,        EzteDSor  carpi  radialis  longior. 
Extensor  primi  intemodii  pollicisy      Extensor  carpi  radialis  brevior. 

Flexor  carpi  radialis. 

Adductors. 


Extensor  carpi  ulnaris, 
Extensor  minimi  digiti, 
Extensor  communis  digitorum, 


Flexor  carpi  ulnaris, 
Flexor  sublimis  digitorum, 
Flexor  profundus  digitorum. 


The   movements   of  the   fingers  and  thumb  have  been   already  sufficiently 
discussed  with  the  description  of  their  muscles. 


MUSCLES  OF  THE   LOWER  EXTREMITY. 

The  muscles  of  the  lower  extremity  may  be  arranged  into  groups  corresponding 
with  the  regions  of  the  hip,  thigh,  leg,  and  foot,  as  in  the  following  table :  — 

Hip. 

Gluteal  Region, 

Gluteus  maximus.  Obturator  internus. 


Gluteus  medius, 
Gluteus  minimus, 
Pyriformis, 
Gemellus  superior. 


Gemellus  inferior. 
Obturator  extemus, 
Quadratus  femoris. 


Thigh. 


Anterior  Femoral  Region. 

Tensor  vaginaa  femoris, 
SartoriuSy 
Rectus  femoris, 
Vastus  internus. 
Vastus  extemus, 
Crureus. 


Internal  Femoral  Region. 

Iliacus  internus. 
Psoas  magnus, 
Pectineus, 
Adductor  longus. 
Adductor  brevis, 
Adductor  magnus. 
Gracilis. 


Posterior  Femoral  Region. 

Biceps  femoris, 

Semi-tendioosus, 

Semi-membranosus. 


Leo. 


Anterior  Tibial  Region, 

Tibialis  anticus, 
Extensor  longus  digitorum, 
Peroneus  tertius, 
Extensor  proprius  pollicis. 

Fibular  Region. 

Peroneus  longus, 
Peroneus  brevis. 


Posterior  Tibial  Region. 

Superficial  group. 

Gastrocnemius, 

Plantaris, 

Soleus. 

Deep  group. 

Popliteus, 

Flexor  longus  pollicis. 
Flexor  longus  digitorum, 
Tibialis  posticus. 
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Foot. 

Dorsal  Region. 

Extensor  brevis  digitorum, 
Interossei  dorsales. 

Plantar  Region, 

1st  Layer,  Zd  Layer. 

Abductor  pollicis,  Flexor  brevis  pollicis. 

Abductor  minimi  digiti,  Adductor  pollicis. 

Flexor  brevis  digitorum.  Transversus  pedis, 

Flexor  brevis  minimi  digiti, 
2d  Layer. 
Musculus  accessoriuB,  ijoyer. 

Lumbricalcs.  Interossei  plantares. 
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Gluteal  Region, 

Gluteus  maximus,  Gemellus  superior, 

Gluteus  medius,  Obturator  internus, 

Gluteus  minimus.  Gemellus  inferior, 

Pyriformis,  Obturator  extemus, 

Quadratus  femoris. 

Dissection. — The  subject  being  turned  on  its  face,  and  a  block  placed  beneath 
the  pubes  to  support  the  pelvis,  the  student  commences  the  dissection  of  this  region, 
by  carrying  an  incision  from  the  apex  of  the  coccyx  along  the  crest  of  the  Uium 
to  its  anterior  superior  spinous  process ;  or  vice  versd,  if  he  be  on  the  left  side 
He  then  makes  an  incision  from  the  posterior  fifth  of  the  crest  of  the  ilium,  to 
the  apex  of  the  trochanter  major,  this  marks  the  upper  border  of  the  gluteus 
maximus;  and  a  third  incision  from  the  apex  of  the  coccyx  along  the  fleshy 
margin  of  the  lower  border  of  the  gluteus  maximus,  to  the  outer  side  of  the  thigh, 
about  four  inches  below  the  apex  of  the  trochanter  major.  He  then  reflects  the 
integument,  superficial  fascia,  and  deep  fascia,  which  latter  is  very  thin  over  this 
muscle,  ftrom  the  gluteus  maximus,  following  rigidly  the  course  of  its  fibres ;  and 
having  exposed  the  muscle  in  its  entire  extent,  he  dissects  the  integument  and 
superficial  fascia  from  off  the  deep  fascia  which  binds  down  the  gluteus  medius. 
the  other  portion  of  the  region. 

The  Gluteus  maximus  (yxovto^,  nates ;  sacro-femoralis)  is  the  thick,  fleshy 
mass  of  muscle,  of  a  trapezoid  shape,  which  forms  the  convexity  of  the  nates. 
In  structure,  it  is  coarse,  being  made  up  of  large  fibres,  which  are  collected  into 
fasciculi,  and  these  again  into  distinct  muscular  masses,  separated  by  deep  cellular 
furrows.  It  arises  from  the  posterior  fifth  of  the  crest  and  external  surface  of  the 
ilium,  from  the  posterior  surface  of  the  sacrum  and  coccyx,  and  from  the  great 
saoro-isohiatic  ligament.  It  passes  obliquely  outwards  and  downwards,  to  be  tn- 
serted  into  the  rough  line  leading  from  the  trochanter  major  to  the  linea  aspera,  and 
is  continuous  by  means  of  its  tendon  with  the  fascia  lata  covering  the  outer  side 
of  the  thigh,  and  with  the  external  intermuscular  ligament  Several  bursas  are 
situated  between  this  muscle  and  subjacent  parts :  one  upon  the  tuberosity  of  the 
ischium,  one  between  its  tendon  and  the  trochanter  major,  and  one  between  it 
and  the  tendon  of  the  vastus  externus. 

Relations.  —  By  its  superficial  surface  with  a  thin  aponeurotic  ftusoia,  which 
separates  it  from  the  superficial  fascia  and  integument,  and  near  its  iosertioOi 
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with  the  vastus  externne.  Bj  its  derp  turfure  with  the  gluteus  mediae,  pyrifoT- 
mis,  gemelli,  obturator  ioternus,  quadratus  feraoris,  sacro-ischintic  foramiuB,  great 
iacro-iecbiatic  ligament,  tnberoBitj  of  the  iBclii<im,  semi- m  em  bran  osub,  Bemi-teo- 
dinosus,  hicepa,  and  adductor  niBgnaa ;  gluteal  veBsels  and  Derres,  inchiatic  vessels 
and  nerves,  and  iaterual  pudic  vessels  and  nerve.  By  ita  uppfr  bcrrder  it  over- 
laps the  gluteus  mediug;  and  by  the  Inteer  border  foriDH  the  lower  niargiu  of  the 
nates.  The  gluteus  msiimas  must  be  torned  down  from  its  origio,  in  order  to 
briog  the  nest  muscles  into  view. 

The  Glutecb  medius  is  placed  in  front  of,  rather  than  beneath  tbe  gluteus 
DMximos;  and  is  covered  in  by  a  process  of  the  deep  fascia,  which  is  very  thick 
and  dense.  It  arttei  from  tbe  outer  lip  of  the  orest  of  the  ilium  for  four-fifths  its 
length,  from  the  surface  of  bone  between  that  border  and  tbe  superior  curved  line 
of  the  donuQi  itii,  and  from  the  thick  fascia  above  mentioned.  Its  fibres  converge 
to  the  outer  part  nf  the  trochanter  major,  into  which  its  tendon  is  interied. 

Rtlationt.  —  By  its  tuperficial  lur/iice  with  the  tensor  vaginte  femoris,  glu- 
leua  maximus,  and  its  own  proper  fascia.  By  its  </eep  tur/ace  with  the  i;luieUB 
minimua  and  gluteal  vessels  and  nerves.  By  its  lower  border  with  tbe  pyriformis 
muscle,  A  bur^a  is  interposed  between  its  tendon  and  the  upper  part  of  the 
trocbaoter  major.     Tbia  muscle  should  now 

be  removed  from  ita  ori^n  and  tomed  down,  Fio.  186. 

to  expose  the  next,  which  is  situated  be- 
neath it. 

Tbe  GLDTEns  MiNiMrs  is  a  radiated 
muscle  ariting  from  tbe  surface  of  tbe  dor- 
ram  ilii,  between  the  snperior  and  inferior 
carved  line ;  ita  fibres  converge  to  tbe  ante- 
rior border  of  the  trochanter  major,  into 
whieh  it  is  tnterted  by  means  of  a  rounded 
tendoD.  There  is  no  distinct  separation 
between  tbe  glutens  medius  and  minimus 
uteriorly. 

Stialutnt. — By  its  wperficial  tur/ace 
with  tbe  gluteus  medius,  and  gluteal  vessels. 
By  iM  deep  tur/aee  with  the  ilium,  long 
toitdon  of  toe  rectus  femoris,  and  capsule  of 
tfas  hip  joint.  A  bum  is  inlerpc«ed  be- 
tween Its  tendon  and  tbe  trochanter. 

The  Ptriforhis  (pymm,  a  pear,  t.  ^. 
pear-shaped ;  iliacua  externus)  aruei  from 
the  anterior  aurface  of  tbe  sacrum,  by  three 
little  slips  interposed  between  tbe  anterior 
Heral  foramina  from  the  first  to  the  fourth, 
and  from  the  adjoining  aurface  of  the  ilium. 
b  [■iiai II  out  of  tbe  pelvis  through  tbe  great 
netD-iachiatio  foramen,  and  is  interted  by  a 
'  mmded  tendon  inio  the  posterior  border  of 
tbe  trochanter  major. 

BdatioHi.  —  By  its  superficial  or  nlcr- 
mI  ntr/aee  with  tbe  sacrum  and  gluteus 
uazimua.  By  its  deep  or  ^ific  mr/ace 
wilb  tbe  rectum,  tacral  plexus  of  nerves, 
biasebei  of  tbe  internal  iliac  artery,  great 
aaero-iachiatJo  notch,  and  capsule  of  the  hip 
'  JMoL  By  its  upper  border  with  the  gluteus 
vedina  and  gluteal  veasels  and  nerves.  By  its  lower  border  with  the  gemellus 
fnperior,  iscbiatic  vessels  aud  nerves,  and  internal  pudic  vessels  and  nerve. 


010:1.     1.  IliDm.    2.  BKinm.     S.  Fglte- 

Hcro-iiebiatio  ligament.  6.  Oaaer  or 
■oleriorHcro-iiehUlioligiiDent.  T.  Tro- 
chanter majoT.  8.  GlutfUf  mlDimni. 
D.  PjriforDii.  10.  GeDi<1lii>  lupirior. 
11.  Oblunlor  intemni,  puling  out  of  Ibo 
loner  luro-iMbiBtio  furamen.  12.  0<- 
mtllDi  inrerior.  13.  QuBdntui  rcmorii. 
14.  Adductor  miKiiut.  1&.  Vutol  <x- 
Ici-DDt.     ID.  Bicepi.      IT.  Onicilii.      18. 
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The  Gemellus  superior  (gemellus,  double,  twin)  is  a  small  slip  of  muscle 
situated  immediately  below  the  pyriformis ;  it  arises  from  the  spine  of  the  ischium, 
and  is  inserted  into  the  upper  border  of  the  tendon  of  the  obturator  intemus, 
and  into  the  digital  fossa  of  the  trochanter  major.  The  gemellus  superior  is  not 
un frequently  wanting. 

Relations.  —  By  its  superjicial  surface  with  the  gluteus  mazimus,  ischiatic 
vessels  and  nerves,  and  internal  pudic  vessels  and  nerve.  By  its  deep  surface 
with  the  pelvis  and  capsule  of  the  hip  joint. 

The  Obturator  internus  arises  from  the  inner  surface  of  the  anterior  wall 
of  the  pelvis,  being  attached  to  the  margin  of  bone  around  the  obturator  foramen 
and  to  the  obturator  membrane.  It  passes  out  of  the  pelvis  through  the  lesser 
sacro-ischiatic  foramen,  and  is  inserted  by  a  flattened  tendon  into  the  digital  fossa 
of  the  trochanter  major.  The  lesser  sacro-ischiatic  notch,  over  which  this  muscle 
plays  as  through  a  pulley,  is  faced  with  cartilage,  and  provided  with  a  synovial 
bursa  to  facilitate  its  movements.  The  tendon  of  the  obturator  is  bordered  above 
and  below,  by  the  gemelli  muscles  (hence  their  names),  which  are  inserted  into 
the  sides  of  its  tendon,  and  appear  to  be  auxiliaries  or  superadded  portions, 
external  origins  in  fact  of  the  obturator  intemus. 

Relations,  —  By  its  superficial  or  posterior  surface  with  the  internal  pudic 
vessels  and  nerve,  the  obturator  fascia,  which  separates  it  from  the  levator  ani 
and  viscera  of  the  pelvis,  the  sacro-ischiatic  ligaments,  gluteus  mazimus,  and 
ischiatic  vessels  and  nerves.  By  its  deep  or  anterior  surface  with  the  obturator 
membrane  and  the  margin  of  bone  surrounding  it,  the  cartilaginous  pulley  of  the 
lesser  sacro-ischiatic  foramen,  external  surface  of  the  pelvis,  and  capsular  liga- 
ment of  the  hip  joint.  By  its  upper  border  within  the  pelvis,  with  the  obturator 
vessels  and  nerve ;  externally  to  the  pelvis,  with  the  gemellus  superior.  By  its 
lower  border  with  the  ^melius  inferior. 

The  Gemellus  inferior  arises  from  the  posterior  point  of  the  tuberosity  of 
the  ischium,  and  is  inserted  into  the  lower  border  of  the  tendon  of  the  obturator 
internus,  and  into  the  digital  fossa  of  the  trochanter  major. 

Relations,  —  By  its  superficial  surface  with  the  gluteus  maximus,  and  ischiatic 
vessels  and  nerves.  By  its  deep  surface  with  the  external  surface  of  the  pelvis, 
and  capsule  of  the  hip  joint.  By  its  upper  border  with  the  tendon  of  the  obtu- 
rator intemus.  By  its  lower  border  with  the  tendon  of  the  obturator  cxtemns 
and  quadratus  femoris. 

In  this  region  the  tendon  only  of  the  obturator  extemus  can  be  seen ;  it  is  situ- 
ated deeply  between  the  gemellus  inferior  and  upper  border  of  the  quadratus 
femoris.  To  expose  the  muscle  fully,  it  is  necessary  to  dissect  it  on  the  anterior 
part- of  the  thigh,  after  the  removal  of  the  pectineus,  adductor  longus  and  adductor 
brevis. 

The  Obturator  externus  muscle  (obturare,  to  stop  up)  arises  fit>m  the 
obturator  membrane  and  from  the  surface  of  the  bone  immediately  surrounding  it 
anteriorly,  viz.,  from  the  ramus  of  the  pubes  and  ischium ;  its  tendon  passes  out- 
wards behind  the  neck  of  the  femur,  to  be  inserted  with  the  external  rotator 
muscles,  into  the  digital  fossa  of  the  trochanter  major. 

Relations.  — By  its  superficial  or  anterior  surface  with  the  tendon  of  the  psoas 
and  iliacus,  pectineus,  adductor  brevis  and  magnus,  obturator  vessels  and  nerve. 
By  its  deep  oi  posterior  surface  with  the  obtifrator  membrane  and  margin  of  bone 
which  surrounds  it,  the  lower  part  of  the  capsule  of  the  hip  joint  and  quadratus 
femoris. 

The  Quadratus  femoris  (square-shaped)  arises  from  the  external  border  of 
the  tuhigrpsity  of  the  ischium ;  and  is  inserted  into  a  rough  line  on  the  posterior 
border  of  the  trochanter  major,  which  is  thence  named  linea  quadrati. 

Relations By  \\&  posterior  surface  with  the  gluteus  maximus,  and  ischiatic 

vessels  and  nerves.     By  its  anterior  surface  with  the  tendon  of  the  obturator 
extemus  and  trochanter  minor,  a  synovial  bursa  often  separating  it  from  the  latter. 
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By  it«  vpper  border  with  the  premellus  inferior ;  and  hy  the  lower  border  with 
the  adductor  magnas. 

Actions.  —  The  glutei  muscles  are  abductors  of  the  thigh,  when  they  take 
their  fixed  point  from  the  pelvis.  Taking  their  fixed  point  from  the  thigh,  they 
steady  the  pelvis  on  the  head  of  the  femur ;  this  action  is  peculiarly  obvious  in 
standing  on  one  leg :  they  assist  also  in  carrying  the  leg  forwards,  in  progres- 
sion. The  gluteus  minimus  being  attached  to  the  anterior  border  of  the  trochanter 
major,  rotates  the  limb  slightly  inwards.  The  gluteus  medius  and  roaximup, 
from  their  insertion  into  the  posterior  aspect  of  the  bone,  rotate  the  limb  out- 
wards ;  the  latter  is,  moreover,  a  tensor  of  the  fascia  of  the  thigh.  The  other  mus- 
cles rotate  the  limb  outwards,  everting  the  knee  and  foot ;  hence  they  are  named 
external  rotators. 

MUSCLES    OF  THE     THIQH. 

Anterior  Femoral  Region, 

Tensor  vaginsD  femoris,  Vastus  intemos, 

Sartorius,  Vastus  extemus. 

Rectus  femoris,  Crureus. 

• 

DiMieetion.  —  Make  an  incision  along  the  line  of  Poupart's  ligament,  from  the 
aoterior  superior  spinous  process  of  the  ilium  to  the  spine  of  the  pubes ;  and  a 
second,  from  the  middle  of  the  preceding,  down  the  inner  side  of  the  thigh,  and 
across  the  inner  condyle  of  the  femur  to  the  head  of  the  tibia,  where  it  may  be 
bouDded  by  a  transverse  incision.  Turn  back  the  integument  ft'om  the  whole  of 
this  region,  and  examine  the  superficial  fascia ;  which  is  next  to  be  removed  in 
the  same  manner.  After  the  deep  fascia  has  been  well  considered,  it  is  likewise 
to  be  removed,  by  dissecting  it  off  in  the  course  of  the  fibres  of  the  muscles.  As 
it  might  not  be  convenient  to  the  junior  student  to  expose  so  large  a  surface  at 
once  as  ordered  in  this  dissection,  the  vertical  incision  may  be  crossed  by  one  or 
two  transverse  incbions,  as  may  be  deemed  most  proper. 

The  Tensor  vaginje  femoris  (stretcher  of  the  sheath  of  the  thigh)  is  a 
short  flat  muscle,  situated  on  the  outer  side  of  the  hip.  It  arises  from  the  crest 
of  the  ilium,  near  its  anterior  superior  spinous  process,  and  is  inserted  between 
two  layers  of  the  fascia  lata  at  about  one-fourth  down  the  thigh. 

Relations,  —  By  its  superficial  surface  with  the  fascia  lata  and  integument 
Bj  its  deep  surface  with  an  internal  layer  of  the  fascia  lata,  gluteus  medius,  rec- 
tus, and  vastus  externus.     By  its  inner  border  near  its  origin  with  the  sartorius. 

The  Sartorius  (tailor's  muscle)  is  a  long  ribandlike  muscle,  arising  from 
the  anterior  superior  spinous  process  of  the  ilium,  and  from  the  notch  immediately 
below  that  process;  it  crosses  obliquely  the  upper  third  of  the  thigh,  descends 
behind  the  inner  condyle  of  the  femur,  and  is  inserted  by  an  aponeurotic  expan- 
sioo  into  the  inner  tuberosity  of  the  tibia  [and  sends  a  considerable  process  to  the 
deep  fascia  of  the  leg].  This  expansion  covers  in  the  insertion  of  the  tendons  of 
the  gracilis  and  semi-tendinosus  muscle.  [The  aponeurotic  interlacement  of  these 
three  tendons  is  called  the  <  goose's  foot.  ]  The  inner  border  of  the  sartorius 
Bucle  is  the  guide  to  the  operation  for  tying  the  femoral  artery  in  the  middle  of 
ili  coorse ;  and  the  outer  boundary  of  Scarpa's  triangular  space. 

Relations,^^3y  its  superficial  surface  with  the  fascia  lata  and  cutaneou^ 
BOTves.  By  its  deep  surface  with  the  psoas  and  iliacus,  rectus,  sheath  of  the 
ftmanl  vessels,  vastus  intemus,  adductor  longus,  adductor  magnus,  gracilis,  long 
saphenous  nerve,  internal  lateral  ligament  of  the  knee  joint.  By  its  expanded 
insertioo  with  the  tendons  of  the  gracilis  and  seroi-tendinosus,  a  synovial  bursa 
bctog  interposed.  At  the  knee  joint  its  posterior  border  is  in  relation  with  the 
iatenal  saphenous  vein.  At  the  upper  third  of  the  thigh  the  sartorius  forms, 
the  lower  border  of  the  adductor  longus,  an  isosceles  triangle  (Scarpa's  ' 
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triangular  space),  whereof  the  base  corresponds  with  Poupart'a  ligament.  A 
perpendicular  line,  drawn  from  the  middle  of  the  base  to  tbe  apes  of  this  triangle, 
immediately   overlies  the    femoral    artery   with    ita 

The  Rectus  femoris  (straight)  is  fusiform  in 
shape  and  bipenniform  in  the  disposition  of  its 
fibTes.  It  aritet  by  two  round  tendons,  one  from  tbe 
anterior  inferior  spinous  process  of  the  ilium,  the  other 
from  the  upper  lip  of  the  acetabulum ;  and  is  inserted 
by  a  broad  and  strong  tendon  into  tbe  upper  border 
of  the  patella.  It  is  more  correct  to  consider  the  pa> 
tclla  as  a  Begamoid  bone,  developed  within  tbe  tendon 
of  the  rectus ;  and  the  ligamentum  patellce  as  the  con- 
tinuation of  the  tendon  to  its  insertion  into  the  tubercle 
of  tbe  tibia. 

Relationi,  —  By  its  tvperfictal  Mtr/ace  with  the 
gluteus  medius,  psoas  and  iliacua,  sartorina ;  and  for 
the  lower  three-fourths  of  its  extent,  with  the  fascia 
lata.  By  its  deep  tur/ace  with  the  capsule  of  the  hip 
joint,  external  circumflex  vessels,  crureus,  vastus  in- 
temus  and  externus.  The  rectus  must  now  be  di- 
vided through  ita  middle,  and  tbe  two  ends  turned 
aside,  to  bring  clearly  into  view  the  next  muscles. 

The  three  next  muscles  are  generally  coDsidered 
collectively  under  the  name  of  triirpn  exlentor  cnirit. 
Adopting  this  view,  tbe  muscle  surrounds  the  whole 
of  the  femur,  excepting  tbe  rough  line  (linea  aspera), 
at  its  posterior  aspect.  Its  division  into  three  parts  is 
not  well  defined ;  the  fleshy  mass  upon  each  side  being 
distinguished  by  the  namea  of  vastus  interims  and  ex- 
ternua,  the  middle  portion  by  that  of  crurens. 

The  Vabtub  externcs  (extensor  ornris  exter* 
nus)  narrow  below  and  broad  above,  aritet  from  tbe 
J  base  of  the  trochanter  major,  tbe  outer  surface  of  the 
^  femur,  outer  lip  of  the  linea  aspera,  and  intermuscn- 
lar  fascia ;  it  passes  down  to  be  interled  into  the  outer 
border  of  tbe  patella,  or  rather,  by  means  of  the  liga- 
mcotum  patellie',  into  the  tubercle  of  the  tibia  con- 
jointly with  the  rectus  and  two  following  mnscles. 

Jletalione. — By  its  tuperficial  surface  vrith  tba 
ascia  lata,  rectus,  biceps,  semi-membranoaos,  and  glu- 
teus maximus,  a  synovial  bursa  being  interposed  be- 
tween it  and  the  latter.  By  its  deep  gur/aee  with  the 
crureus  and  femur, 

Tbe  Vastus  in  tern  ns  (extensor  cruris  iulemos), 

broad  below  and  narrow  above,  ariiet  from  tbe  aniA- 

rior  intertrochanteric  line,  inner  surface  of  the  femur, 

inner  lip  of  the  linea  aspera  and  intermuscular  fuscia,  and  is  xnterUd  into  th« 

inner  border  of  the  patella.     By  its  mesial  border  it  is  blended  with  the  cnuens. 

i£r{af I'onx.  —By  its  luperjicial  tur/aee  with  the  psoas  and  iliactis,  rectus,  aw 

toriua,  femoral  artery  and  vein,  and  saphenous  nerve,  pectineus,  adductor  longus, 

brevis,  and  magnus,  and  fascia  lata.   By  its<^j)tur/uce  with  theorureus  and  femur. 

The  GsuREUE  (crus,  tbe  leg)  ariset  from  the  anterior  intertroohanterio  line 

and  anterior  surface  of  the  fomur  to  within  two  inches  of  the  patella.     It  is  oon- 

tinuotis  by  its  intier  border  with  tbe  vastus  internua,  and  is  t'nsertetj  into  the  upper 

tiorder  of  tbe  patella;  it8  tendon  occupying  ita  cutaneous  aspect. 


infBriorlj.  fi.  Ssrtoriui.  B. 
RpMui.  7.  Viilnp  ejt«rnu«. 
S.  Vaditi  interna!.  ».  Patella. 
10.  lUacualntemni.  II.  Pidu 
taagnnf.  12.  Peetiaaaa. 
Adductor  longui.  IL  Part  of 
lb* addaslor  magnu.  IS.  Qro- 
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When  the  crureas  is  divided  from  its  insertion,  a  small  muscle  is  seen  upon 
the  lower  part  of  the  femur ;  it  generally  consists  of  two  fasciculi,  external  and 
internal,  which  are  inserted  into  the  pouch  of  synovial  memhrane  that  extends 
upwards  from  the  knee  joint,  behind  the  patella ;  and  is  named,  from  its  situation, 
tubcrureus.     It  would  seem  to  be  intended  to  support  the  synovial  membrane. 

Selations,  —  By  its  superficial  svr/ace  with  the  external  circumflex  vessels, 
rectus,  vastus  intemus  and  extemus.  By  its  deep  surface  with  the  femur, 
Bobcrureus,  and  synovial  membrane  of  the  knee  joint. 

Actions. — The  tensor  vag:in8e  femoris  renders  the  fascia  lata  tense,  and  slightly 
inverts  the  limb.  The  sartorius  flexes  the  leg  upon  the  thigh,  and,  continuing  to 
mdj  the  thigh  upon  the  pelvis,  at  the  same  time  carrying  the  leg  across  that  of 
the  opposite  side,  into  the  position  in  which  tailors  sit ;  hence  its  name.  Taking 
its  fixed  point  from  below,  it  assists  the  extensor  muscles  in  steadying  the  leg,  for 
the  support  of  the  trunk.  The  other  four  muscles  have  been  collectively  named 
quadriceps  extensor,  from  their  similarity  of  action.  They  extend  the  leg  upon 
(be  thigh,  and  obtain  a  great  increase  of  power  by  their  attachment  to  the  patella, 
which  acts  as  a  fulcrum.  Taking  their  fixed  point  from  the  tibia,  they  steady 
the  femur  upon  the  leg,  and  the  rectus,  being  attached  to  the  pelvis,  serves  to 
balance  the  trunk  upon  the  lower  extremity. 

Internal  Femoral  Region, 

Iliacus  intcrnus,  Adductor  longus, 

Psoas  magnus,  Adductor  brevis, 

Pectineus,  Adductor  magnus, 

Gracilis. 

Dissection,  —  These  muscles  are  exposed  by  the  removal  of  the  inner  flap  of 
integument  recommended  in  the  dissection  of  the  anterior  femoral  region.  Th^* 
iliacus  and  psoas  arising  from  within  the  abdomen  can  only  be  seen  in  their  entire 
extent  after  the  removal  of  the  viscera  from  that  cavity. 

The  Iliacus  internus  is  a  flat  radiated  muscle.  It  arises  from  the  fossa  of 
Uie  ilium,  the  internal  lip  of  the  crest,  and  anterior  border  of  the  bone ;  and  afler 
escaping  beneath  the  crural  arch  and  joining  the  tendon  of  the  psoas,  is  inserted 
into  the  trochanter  minor  of  the  femur.  A  few  fibres  of  this  muscle  are  derived 
from  the  base  of  the  sacrum,  and  others  from  the  capsular  ligament  of  the  hip 
joint. 

Tbeile,  with  several  other  anatomists,  regards  the  iliacus  intemus  and  psoa.s 
■agnus  as  a  single  muscle,  arising  by  two  heads ;  it  has  no  proper  tendon,  itti 
muscular  fibres  being  inserted  into  that  of  the  psoas.  He  describes  the  combined 
muscle  under  the  name  oi  flexor  femoris. 

Relations.  —  By  its  anterior  surface  within  the  pelvis,  with  the  external  cuta- 
neous nerve,  and  iliac  fascia,  which  latter  separates  it  from  the  peritoneum,  on 
the  right  from  the  caecum,  and  on  the  left  from  the  sigmoid  flexure  of  the  colon  ; 
eJctemaUy  to  the  pelvis,  with  the  fascia  lata,  rectus,  and  sartorius.  By  its  poste- 
rior surface  with  the  iliac  fossa,  margin  of  the  pelvis,  and  capsule  of  the  hip 
jeiiity  a  synovial  bursa  of  large  sixe  being  interposed.  This  bursa  sometimes 
eomiDunicates  with  the  synovial  membrane  of  the  ilio-femoral  articulation.  By 
ili  inner  border,  with  the  psoas  magnus  and  crural  nerve. 

The  Psoas  magnus  (46a,  lumbus,  a  loin),  situated  by  the  side  of  the  verte- 
bnl  column  in  the  loins,  is  a  long  fusiform  muscle.  It  arises  from  the  bodies, 
aadi  bases  of  the  transverse  processes,  of  the  last  dorsal  and  all  the  lumbar  vertebrae. 
It  abo  takes  its  origin  from  the  intervertebral  substance,  and  from  a  series  of  ten- 
duKNifl  arches  attached  to  the  vertebrae,  and  intended  for  the  protection  of  the 
lumber  vessels  and  branches  of  the  sympathetic  nerve  in  their  passage  between 
the  muscle  and  the  bone.  From  this  extensive  origin  the  muscle  passes  along 
the  margin  of  the  brim  of  the  pelvis,  and  beneath  Poupart's  ligament,  to  its 
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insertion.  Th^  tendon  of  the  psoas  roagnus  is  joined  by  the  iliacns,  and  inserted 
into  the  posterior  part  of  the  trochanter  minor,  a  bursa  being  interposed. 

Relations By  its  anterior  surface  with  the  ligamentum  arcuatum  intemam 

of  the  diaphragm y  kidney,  psoas  parvus,  geni to-crural  nerve,  sympathetic  nerve, 
psoas  fascia,  peritoneum,  colon,  and  along  its  pelvic  border,  the  common  and 
external  iliac  artery  and  vein.  By  its  posterior  surface  with  the  lumbar  verte- 
brae, lumbar  arteries,  quadratus  lumborum  (from  which  latter  it  is  separated  by 
the  anterior  layer  of  the  aponeurosis  of  the  transversalis),  and  crural  nerve,  which, 
near  Poupart's  ligament,  reaches  its  outer  side.  The  lumbar  plexus  of  nerves  is 
situated  in  the  substance  of  the  posterior  part  of  the  muscle.  In  the  thigh  the 
muscle  is  in  relation  with  the  fascia  lata  in  front ;  the  border  of  the  pelvis  and 
hip  joint,  from  which  it  is  separated  by  the  synovial  membrane,  common  to  it  and 
the  preceding  muscle,  behind;  the  crural  nerve  and  iliacus  muscle  to  the  outer 
side ;  and  the  femoral  artery,  by  which  it  is  slightly  overlaid,  to  the  inner  side. 

The  Peotineus  is  a  flat  and  quadrangular  muscle ;  it  arises  from  the  pectineal 
line  (pecten,  a  crest)  of  the  os  pubis,  and  from  the  surface  of  bone  in  front  of 
that  line.  It  is  inserted  into  the  ridge  leading  from  the  anterior  intertrochanteric 
line  to  the  linea  aspera  of  the  femur. 

Relations,  —  By  its  anterior  surface  with  the  pubic  portion  of  the  fascia  lata, 
which  separates  it  from  the  femoral  artery  and  vein  and  internal  saphenous  vein, 
and  lower  down  with  the  profunda  artery.  By  its  posterior  surface  with  the 
capsule  of  the  hip  joint,  obturator  externus  and  adductor  brevis,  the  obturator 
vessels  being  interposed.  By  its  external  border  with  the  psoas,  the  femoral 
artery  resting  on  the  line  of  interval.  By  its  internal  border  with  the  outer 
edge  of  the  adductor  longus.  Obturator  hernia  is  situated  directly  behind  this 
muscle,  which  forms  one  of  its  coverings. 

The  Adductor  lonqus  (adducere,  to  draw  to ;  caput  longum  tricipitis),  the 
most  superficial  of  the  three  adductors,  arises  by  a  round  and  thick  tendon  from 
the  front  surface  of  the  os  pubis,  immediately  below  the  angle  of  that  bone;  and, 
assuming  a  flattened  and  expanded  form  as  it  descends,  is  inserted  into  the 
middle  third  of  the  linea  aspera. 

Relations,  —  By  its  anterior  surface  with  the  pubic  portion  of  the  fascia  lata, 
and  near  its  insertion,  with  the  femoral  artery  and  vein.  By  its  posterior  sur- 
face with  the  adductor  brevis  and  magnus,  anterior  branches  of  the  obturator 
vessels  and  nerve,  and,  near  its  insertion,  profunda  artery  and  vein.  By  its 
outer  border  with  the  pectineus,  by  the  inner  border  with  the  gracilis.  The 
pectineus  must  be  divided  near  its  origin  and  turned  outwards,  and  the  adductor 
longus  through  its  middle,  turning  its  ends  to  either  side,  to  bring  into  view  the 
adductor  brevis. 

The  Adductor  brevis  (caput  breve  tricipitis),  placed  behind  the  pectineus 
and  adductor  longus,  is  fleshy,  and  thicker  than  the  adductor  longus;  it  arises 
from  the  body  of  the  os  pubis,  and  is  inserted  into  the  line  leading  from  the  lesser 
trochanter  to  the  linea  aspera. 

Relations. — By  its  anterior  surface  with  the  pectineus,  adductor  longus,  and 
anterior  branch  of  the  obturator  nerve  and  artery.  By  its  posterior  surface  with 
the  adductor  magnus.  By  its  outer  border  with  the  obturator  externus,  and 
tendon  of  the  psoas  and  iliacus.  By  its  inner  border  with  the  gracilis  and  adduc- 
tor magnus.  The  adductor  brevis  is  pierced  near  its  insertion  by  the  middle  per- 
forating artery.  The  adductor  brevis  may  now  bo  divided  from  its  origin  and 
turned  outwards,  or  its  inner  two-thirds  may  be  cut  away  entirely,  when  the 
adductor  magnus  muscle  will  be  exposed  in  its  entire  extent. 

The  Adductor  magnus  (caput  magnum  tricipitis)  is  a  broad  triangular  mnscle, 
forming  a  septum  of  division  between  tho  muscles  situated  on  the  anterior  and 
those  on  the  posterior  aspect  of  the  thigh.  It  arises  by  fleshy  fibres  from  the 
ramus  of  the  pubes  and  ischiuo^  and  from  the  side  of  the  tuber  ischii ;  and  radi- 
ating in  its  passage  outwards^  is  inserted  into  the  whole  length  of  the  linea  aapera, 
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mod  iDDer  ooodyle  of  the  femar.  The  addoclor  magous  is  pierced  bj  fire  opea- 
inga;  the  three  niperior,  for  the  three  perforating  arteries;  the  fourth,  for  tho 
tenDiottion  of  the  profooda.  The  fifth  is  the  large  oval  opeoiog,  in  the  tendinous 
portion  of  the  muscle,  that  gives  passage  to  the  femoral 

Rdaliont.  —  "Ry  its  anUrior  tur/nce  with  the  pecti- 
nciu  adductor  brevis,  adductor  loogus,  femoral  artery 
•nd  vein  and  profunda  artery  and  vein,  with  their 
branches.  By  iu  poiterior  tur/ace  with  the  semi-ten- 
dinoaos,  semi-membranoans,  bleeps,  and  gluteus  maxi- 
mna.  By  its  inner  border  with  the  gracilis  and  sarto- 
lina.  By  its  upper  border  with  the  obturator  eiter< 
nos,  and  qnadratns  fern  oris. 

The  Oracilib  (alender)  rectus  tnterous)  is  situated 
along  the  inner  border  of  the  thigh.  It  arlit*  by  a 
brawl  but  very  tfain  tendon,  from  the  body  of  the  ob 
pubis  aloag  the  edge  of  the  Bymphyais,  and  from  the 
margin  of  the  ramus  of  the  pubes  aod  ischium ;  it  is 
iiufrted  by  ■  rounded  t«ndoD  iuto  the  inner  tuberosity 
of  the  tibia,  beneath  the  ezpaDsion  of  the  sartoriua 

[aod  sends  off  an  aponeurosis  lo  the  deep  fascia  of  the 
egj 

Belalion*.'— "By  its  inner  or  tuptrjicial  tur/ace  with 
the  &scia  lata,  aod  below  with  the  sartorius  and  inter- 
nal nphenous  nerve ;  the  inteToal  SBpfaenous  vein 
crosses  it  lying  superficially  to  the  fascia  lata.  By  its 
otUer  or  dmp  tur/ace  with  the  adductor  longus,  brevis, 
uid  magnns,  sod  the  internal  lateral  ligament  of  the 
IcDM  joint,  from  which  it  is  separated  by  a  syoovial 
buna  common  to  it  and  the  tendons  of  the  gracilis  and 
iemi-iendinosuB. 

A^iont.  — The  iliacas,  psoas,  pectioeus,  and  adduc- 
tor longus  muscles  bend  the  thigh  upon  the  pelvis,  and 
at  the  aame  time,  from  the  obliquity  of  their  iOEertion 
into  the  lesser  trochanter  and  linea  nspera,  rotate  the 
limb  outwards ;  the  pectineus  aod  adductors  adduct  the 
thigh  powerfnlly,  and  from  the  manner  of  their  inser- 
tioo  into  the  linea  aspera,  sEsist  ia  rotatiog  the  limb 
outwards.     The  gracilis  is  an  adductor  of  the  thigh; 


bat  contributes  to  the  fleiioi 
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the  leg,  by  itg  attach-     •>'   bicepi.     6.  i 

membnPDtDi. 


or  th«  inner 


J)it»tctiim.  —  Remove  the  integument  and  fascia  on     ^j^^  wndon   of  the  b' 
&e  posterior  part  of  the  thigh  by  two  flaps,  as  on  the    j^'^^  *ht"oiii*r  bamiiriE 


^     ,     id  torn  aside  the  glutens  maiimus 
the  upper  part;  the  muscles  may  then  be  ex- 


Itbtbcui 
af  the  gn:Dilli,  lemi-lfndino. 
■HI,  1114  •emi-mcmbnnoKU. 


The  Biceps  nHoais  (bis,  double,  wfox^,  hesd ;  u,,  in 
lexor  cruris  externus  vel  fibularis)  arises  by  two  heads, 
OM  (caput  loDgum)  by  a  common  tendon  with  the  semi-tendinosus  from  the 
■^•r  and  back  part  of  the  tuber  ischii ;  the  other  (caput  breve)  muscular  and 
iraeh  shorter,  from  the  lower  two-thirds  of  the  eztemsl  border  of  the  lioea  aspera. 
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The  biceps  forms  the  outer  hamstring,  and  is  inserted  by  a  strong  tendon  into 
the  head  of  the  fibula  ]  one  portion  of  the  tendon  being  continued  downwards  into 
the  fascia  of  the  leg,  and  another  being  attached  to  the  outer  tuberosity  of  the 
tibia. 

Relations,  — By  its  superficial  or  posterior,  surface  with  the  gluteus  mazimus 
and  fascia  lata.  By  its  deep  or  anterior  surface  with  the  semi-membranosus, 
adductor  magnus,  vastus  ezternus,  from  which  it  is  separated  by  the  external 
intermuscular  fascia,  great  ischiatio  nerve,  popliteal  artery  and  vein,  and  near  its 
insertion  the  external  head  of  the  gastrocnemius,  and  plantaris.  By  its  inner 
border  with  the  semi-tendinosus,  and  in  the  popliteal  space  with  the  popliteal 
artery  and  vein. 

The  Semi-tendinosus,  remarkable  for  its  long  tendon,  arises  in  common  with 
the  long  head  of  the  biceps,  from  the  upper  and  back  part  of  the  tuberosity  of  the 
ischium:  the  two  muscles  being  closely  united  for  several  inches  below  their 
origin.  It  is  inserted  into  the  inner  tuberosity  of  the  tibia,  immediately  below 
the  insertion  of  the  tendon  of  the  gracilis,  and  sends  an  expansion  to  the  fascia 
of  the  leg. 

Relations,  — By  its  superficial  surface  with  the  gluteus  maxima?,  fascia  lata, 
and  at  its  insertion  with  the  synovial  bursa  which  separates  its  tendon  from  the 
expansion  of  the  sartorius.  By  its  deep  surface  with  the  semi-membranosus, 
adductor  magnus,  internal  head  of  the  gastrocnemius,  and  internal  lateral  liga- 
ment of  the  knee  joint,  the  synovial  bursa  common  to  it  and  the  tendon  of  the 
gracilis  being  interposed.  By  its  inner  border  with  the  gracilis;  by  its  outer 
border  with  the  biceps. 

These  two  muscles  must  be  dissected  from  the  tuberosity  of  the  ischium,  to 
bring  into  view  the  origin  of  the  next. 

The  Semi-membranosus,  remarkable  for  the  tendinous  expansion  upon  its 
anterior  and  posterior  surface,  arises  from  the  tuberosity  of  the  ischium,  in  front 
of  the  common  origin  of  the  two  preceding  muscles.  It  is  inserted  [see  fig.  191] 
into  the  posterior  part  of  the  inner  tuberosity  of  the  tibia;  at  it«  insertion  the 
tendon  splits  into  three  portions,  (Tne  of  which  is  inserted  in  a  groove  6n  the  inner 
side  of  the  head  of  the  tibia,  beneath  the  internal  lateral  ligament.  The  second 
is  continuous  with  an  aponeurotic  expansion  that  binds  down  the  popliteos 
muscle,  the  popliteal  fascia ;  and  the  third  turns  upwards  and  outwards  to  the 
external  condyle  of  the  femur,  forming  the  middle  portion  of  the  posterior 
ligament  of  the  knee  joint  (ligamentum  posticum  Winslowii). 

The  tendons  of  the  semi-tendinosus,  semi-membranosus,  gracilis  and  sartorius, 
from  the  inner  hamstring. 

Relations.  —  By  its  superficial  surface  with  the  gluteus  maximus,  bioeps, 
semi-tendinosus,  fascia  lata,  and,  at  its  insertion,  the  tendinous  expatasion  of  the 
sartorius.  By  its  deep  surface  with  the  quadratus  femoris,  adductor  magoos, 
internal  head  of  gastrocnemius,  knee  joint  from  which  it  is  separated  by  a  syno- 
vial membrane,  and  popliteal  artery  and  vein.  By  its  inner  border  with  the  gra- 
cilis. By  its  out^  border  with  the  great  ischiatic  nerve,  and  in  the  popliteal 
space,  the  popliteal  artery  and  vein. 

If  the  semi-membranosus  muscle  be  turned  down  from  its  origin,  the  student 
will  bring  into  view  the  broad  and  radiated  expanse  of  the  aaductor  magnuSi 
against  which  the  three  flexor  muscles  above  described  rest. 

Actions,  —  The  three  hamstring  muscles  are  flexors  of  the  les  upon  the  thigh ; 
and  taking  their  fixed  point  from  below,  they  balance  the  pelvis  on  the  lower 
extremities.  The  biceps,  from  the  obliquity  of  its  direction,  everts  the  leg  when 
partly  flexed,  and  the  semi-tendinosus  turns  the  leg  inwards  when  in  the  same 
state  of  flexion. 
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Anlertor  TUnal  Rfffion. 

Tibialis  antioas, 

Ex  tensor  loogas  digitoram, 


Peroneua  tenins, 
Extensor  proprios  pollici 


DUtertion. — The  dissection  of  the  anterior  tibial 
rogion  is  to  be  commenced  bj  carrying  an  incision 
•long  the  middle  of  the  leg,  midway  between  the 
tibia  and  Gbula,  from  the  knee  to  the  ankle,  and 
bonnding  it  inferiorl;  by  a  IrBUHverse  incision  extend- 
ing from  one  malleolus  to  tbe  otber.  And  to  expose 
the  tendons  on  the  dorsum  of  tbe  foot,  the  longitudi- 
nal incision  may  be  carried  onwards  to  the  outer  side 
of  the  base  of  the  great  toe,  and  terminated  by  another 
incision  directed  across  the  heads  of  the  metatarsal 
bones. 

The  Tibialis  anticob  (flexor  tarsi  tibialis)  ariW* 
from  tbe  outer  tuberosity  and  upper  two-tbirds  of  the 
tibia,  the  interosseoas  membrane,  intermuscular  fas- 
cia, and  deep  fascia;  its  tendoo  passes  through  a 
distinct  sheath  in  the  annalar  ligament,  and  is  in- 
KTted  into  the  inner  and  under  aide  of  tbe  internal 
caneiform  bone,  and  base  of  the  metatarsal  bone  of  the 
great  toe. 

Sdatltint.  —  By  its  anterior  turfare  with  the  deep 
baeia,  from  which  many  of  its  superior  fibres  arise, 
and  tbe  anterior  annular  ligament.  By  its  ^ifcn'or 
ntrface  wiih  the  interosseous  membrane,  tibia,  ankle 
joint,  and  bones  of  the  tarsus.  By  its  internal  tur- 
faee  with  the  tibia;  by  its  txlernal tar/ace  with  the 
extensor  loogus  digitorum,  extensor  proprius  polticis, 
and  anterior  tibial  vessels  and  nerve. 

The    Extensor  lonous    DiaiTORCM    (extensor 
eommnnis  longns)  ari*e»  from  the  outer  tuberosity  of 
the  tibia,  tbe  bead  and  upper  three-fourths  of  tbe 
Hmla,  the  ioteroawous  membrane,  intermuscular  fas- 
cia and  deep  fascia.     Near  the  ankle  it  divi ' 
four  tendons,  which  pass  beneath  the  snnu 
nent  through  a  proper  tendinons  pulley  (the  sliug 
ligamentof Retiioa'), to  beinwrWinto  the  sccondand 
third  phalanges  of  thp  four  lesser  toes.     The  mode 
of  insertion  of  the  extensor  tendons,  both  in  tbe  hand 
and  in  tbe  foot,  is  remarkable ;  each  tendon  spreads 
into  a  broad  aponeurosis  over  the  fir^t  phalanx;  this 
aponeurosis  is  strengthened  on  its  borders  by  the  ten- 
dons of  tbe  lumbricales  and  intcrossei,  and  divides  ii ' 
three  slips ;  the  middle  slip  is  inserted  into  the  hi 
cf  the  second  phalanx,  tbe  two  lateral  slips  are  o( 
tinned  onwards,  to  be  inserted  into  tbe  base  of  tbe 
third. 

Belatiant.  —  By  its  anterior  ntrfate,  with  tbe  deep 
&Mia  of  tbe  leg  and  foot,  and  anterior  annular  liga- 
ment.     By  va  jftiiierior  lur/ace  with  the  interosseous 
mombrane,  fibula,  ankle  joint,  extensor  brevis  digito-     ""  p'™"""  ftttu. 
niai  (which  separates   its  tendons  from  the  tarsus)  metatarsus  and  phalange* 
17 
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Hy  its  inner  mrfact,  with  the  tibialis  BDticua,  eitcneor  proprias  pollicis,  taA 
aaterior  tibial  vessels.  By  its  outer  border  with  the  peroneus  loogus  and  brevu. 
The  Peroneub  tertius  (flexor  tarei  fibularis)  aritet  from  the  lower  fourth  of 
the  fibuh  and  iDtennnscular  &scia,  and  is  interted  into  the  base  of  the  metBt&nal 
bone  of  ihe  little  toe.  Altboagh  sppareotl;  bot  a  tnera  division  or  contiDaation 
nf  the  exreoaor  lon^^s  digitorum,  this  mnsclo  ma;  be  looked  apon  as  aoalogoiu 
to  the  ficsor  carpi  uloaria  of  the  foreBrm.     SometinieB  it  is  wanting. 

The  ExTKNBOR  PROPKiUB  POLLicis  (eztensor  hal- 
lucia  loDgufl)  lies  between  the  tibialis  anticns  and  ei- 
tensnr  longus  digitorvni.     It  aritei  from  the  lower 

SI^^WWI  two-thirds  of  the  fibula  and  ioteroBseous  membrane. 

BBMw  W  Its   leodon   passea   throngh  a  distinct  abeath   in   the 

nlMlW  BDDular  lifisment,  and  ia  insrr/ed  into  the  base  of  the 

HRHvii  ^'"^  phalani  of  the  great  toe. 

"'™'^"' "  Rtlalioni.  —  Bj  its  anlerior  tur/are  with  the  deep 

bscia  of  the  leg  and  foot,  and  anterior  annular  ligti- 
ment.  By  its  potUrior  mr/ace  with  the  interosseous 
membrane,  fibula,  tibia,  ankle  joint,  extensor  brevis 
digitorum,  and  booes  and  articulstioDs  of  the  great 
toe.  It  is  crossed  on  this  aspect  by  the  anterior  tibial 
vessels  and  nerve.  By  ita  outer  aide  with  the  exten- 
sor kiDguadigitonim,and  in  the  foot  with  the  doraalia 
pedis  artery  and  veina;  the  outer  aide  of  its  tendon 
on  tbe  dorsum  of  the  foot  being  the  guide  to  these 
vessels.  By  its  inner  tide  with  the  tibialis  amicus, 
tmd  Hnterior  tibial  vessels. 

Action*.  —  The  tibialis  anticus  and  peroneus  tep- 
tins  are  direct  flexors  of  tbe  tardus  upon  the  leg; 
acting  in  coojuoction  with  the  tibialis  posticus  they 
direct  the  foot  inwards,  and  with  ihe  peroneua  longus 
and  brevia  outwards.  They  aaaist  also  in  preserving 
the  flatness  of  the  foot  during  progression.  The  ex- 
tensor loDgus  digitorum  and  extensor  proprius  poUitas 
are  exteosors  of  the  phBlaoges ;  and  continuing  their 
action,  they  assist  the  tibialis  anticus  and  perDMens 
terlius,  in  fleiiog  tbe  foot  upon  the  leg.  Taking  their 
origin  from  below,  they  increase  the  stability  of  the 
ankle  joint. 
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Poiterior  Tibial  Region. 
Superficinl  Group, 
Gastrocnemius,         PlantariSj 


Diuection.  —  Make  an   incision  from  the  middM 
of    tbe    popliteal  space  down    the   middle    of  the 
the  at  p»icit.    8.  Tandoni  of      posterior   part  of  the  leg  to  tbe    heel,  bounding  it 
ths  perontui  loiiEiia  ind  bre-      inferiorly  by  a  tranaverae  incision  passing   between 

'nkfr''^  T^ndol'^'trthl       '""^    *""    "■""*"''■       ^""'   ■*»<'*'    '*>«   ^P«   of  iOtegU- 

''.?.  !.'      ■ ,.  *"  ""'j  ".     '      meat  and  remoTe  the  fasoiss  from  the  whole  of  tnia 

tibiuii   poiticue   and    Dexor  .  ,  ,  .n       <  ■ 

lonfMdiptor<inip..iinBinto      «g"JD ;    the    gastrocnemius   muscle   will    then    be 

iha  foot    bebind    tbe    Inner       exposed. 

.nkl*.  The    GaSTBOGNKMIUS    (ynexfmnijuoir,    the    bellied 

part  of  the  leg;  gemellus  surse)  aritet  by  two  he«da 
(gemellus  externus  et  internus)  from  the  upper  part  of  the  two  condyles  of  the 
ramnr,  the  inner  head  being  the  longest.     They  unite  to  form  the  beautiful 
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muscle  so  characteristic  of  this  region  of  the  limh.  It  is  inserted,  hj  means  of 
the  tendo  Achillis,  into  the  lower  part  of  the  posterior  tuberosity  of  the  os  calcis, 
a  synovial  bursa  being  placed  between  the  tendon  and  the  upper  part  of  the 
tuberosity.  The  gastrocnemius  must  be  removed  from  its  origin,  and  turned 
down  in  order  to  expose  the  next  muscle. 

Bdatums.  —  By  its  superficial  surface  with  the  deep  fascia  of  the  leg,  which 
separates  it  from  the  external  saphenous  vein,  and  with  the  external  saphenous 
nerve.  By  its  deep  surface  with  the  lateral  portions  of  the  posterior  ligament  of 
the  knee  joint,  the  popliteus,  plantaris,  and  soleus.  The  internal  head  of  the 
muscle  rests  against  the  posterior  surface  of  the  internal  condyle  of  the  femur ; 
the  external  head  against  the  outer  side  of  the  external  condyle.  In  the  latter  a 
sesamoid  bone  is  sometimes  found. 

The  Plantaris  (planta,  the  sole  of  the  foot),  an  extremely  diminutive  muscle 
situated  between  the  gastrocnemius  and  soleus,  arises  from  the  upper  part  of  the 
outer  condyle  of  the  femur;  and  is  inserted,  by  its  long  and  delicately  slender 
tendon,  into  the  inner  side  of  the  posterior  tuberosity  of  the  os  calcis,  by  the  side 
of  the  tendo  Achillis ;  having  crossed  obliquely  between  the  two  muscles. 

The  SOLETJS  Tsolea,  a  sole,)  is  the  broad  muscle  upon  which  the  plantaris 
rests.  It  arises  from  the  head  and  upper  half  of  the  fibula,  from  the  oblique  line 
and  middle  third  of  the  tibia,  and  from  a  tendinous  arch  thrown  across  between 
these  two  portions.  Its  fibres  converge  to  the  tendo  Achillis,  by  which  it  is 
inserted  into  the  posterior  tuberosity  of  the  os  calcis.  The  tendinous  arch  gives 
passage  to  the  popliteal  vessels  and  nerve  in  their  course  to  the  leg. 

i^^a/tofu.— By  its  superficial  surface  with  the  gastrocnemius  and  plantaris. 
By  its  deep  surface  with  the  intermuscular  fascia,  which  separates  it  from  the 
flexor  longus  digitorum,  tibialis  posticus,  flexor  longus  pollicis,  posterior  tibial 
▼easels  and  nerve,  and  peroneal  vessels. 

jlc/ums.  —  The  three  muscles  (triceps  surse,  extensor  pedis)  of  the  calf  draw 
powerfully  on  the  os  calcis,  and  lift  the  heel ;  continuing  their  action  they  raise 
the  entire  body.  This  movement  is  attained  by  means  of  a  lever  of  the  second 
power,  the  fulcrum  (the  toes)  being  at  one  end,  the  weight  (the  body  supported 
on  the  tibia)  in  the  middle,  and  the  power  (these  muscles)  at  the  other 
extremity. 

They  are,  therefore,  the  walking  muscles,  and  perform  all  movements  that 
require  the  support  of  the  whole  body  from  the  ground,  as  dancing,  leaping,  &c. 
Taking  their  fixed  point  from  below,  they  steady  the  leg  upon  the  foot. 

Deep  Layer. 

Popliteus,  Flexor  longus  digitorum, 

Flexor  longus  pollicis.  Tibialis  posticus. 

Dissection.  —  Af^r  the  removal  of  the  soleus,  the  deep  layer  will  be  found 
bound  down  by  an  intermuscular  fascia  which  is  to  be  dissected  away;  the 
muscles  may  then  be  examined. 

The  Popliteus  muscle  (poples,  the  ham  of  the  leg^  forms  the  floor  of  the 
popliteal  region  at  its  lower  part,  and  is  bound  tightly*  down  by  a  strong  fascia 
derived  from  the  middle  slip  of  the  tendon  of  the  semi-membranosus  muscle.  It 
arises  by  a  rounded  tendon  from  a  deep  groove  at  the  outer  side  of  the  external 
condyle  of  the  femur,  beneath  the  [long ']  external  lateral  ligament  and  within  the 
capsular  ligament  of  the  joint ;  and  spreading  obliquely  over  the  head  of  the 
tibia,  is  inserted  into  the  surface  of  bone  above  its  oblique  line.  This  line  is 
called,  from  being  the  limit  of  insertion  of  the  popliteus  muscle,  the  popliteal  line. 

Relations.  —  By  its  superficial  surface  with  a  thick  fascia  which  separates  it 
from  the  gastrocnemius,  plantaris,  and  popliteal  vessels  and  nerve.     By  its  deep 

^face  with  the  synovial  membrane  of  the  knee  joint,  and  upper  part  of  the  tibia. 

'  [See  note,  p.  161.] 
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The  Flexob  lonous  pollicis  (flexor  hallnciB  loagus)  is  the  n 


of  the  oeit  three  muscles. 


inperficini 


Dnne,  a  process  of  it 


from  the  lower  two-tbirda  of  the  fibala,  and 
pasBoa  through  a  groove  in  the  aBtra^los  and  oa 
calcis,  conTerted  by  tendinooa  fibres  into  a  dis- 
tinct sheath  lined  bj  syoovial  membTftne,  ioto  the 
sole  of  the  foot,  to  be  interud  into  the  base  of  the 
last  pbaknx  of  the  ^reat  toe. 

Belationt.  —  Bj  its  tuperfidal  sur/are  with  the 
intermuscular  fascia,  whieb  separates  it  from  the 
EoleuB  and  tendo  Acbillis.  By  its  deep  lurfaee 
with  the  tibialis  posticus,  fibula,  peroneal  vessels, 
ioterosscous  membrane,  and  ankle  joint.  Bj  its 
ouler  bonier  with  the  peroneus  longus  and  brevis. 
By  its  inner  border  with  the  flexor  longos  dif^to- 
Tum.  In  the  foot,  the  tendon  of  the  flexor  longna 
pullicis  is  connected  with  that  of  the  flexor  longos 
digitoruiD  by  a  short  tendinous  slip. 

The  Flexor  i^Noua  digitorum  (perforaos; 
flexor  comtnunis  longus)  ariaa  from  the  surface 
of  the  tibia,  immediately  below  the  popliteal  line. 
Its  tendon  passes  through  a  sheath  common  to  it 
and  the  tibialis  posticus,  behind  the  inner  malleo- 
lus ;  it  then  passes  through  a  second  sheath 
which  is  connected  with  a  groove  in  the  astraga- 
lus and  OS  calcis  into  the  sole  of  the  foot,  where  it 
divides  into  four  tendons,  which  are  inierled  ialo 
the  base  of  the  last  phalanx  of  the  four  lesser 
toes,  perforatiog  the  tendons  of  the  flexor  brevit 
digitorum. 

Relationt.: — Hiy  ils  tuperfidal  tur/aee  with  the 
intermuscular  fascia,  which  separates  it  from  the 
soleus,  and  with  the  posterior  tibial  vessels  and 
nerve.  By  iw  de^p  ivr/uce  with  the  tibia  and 
tibialis  posticus.  In  ihe  iole  of  the  foot  its  tendon 
is  in  relation  with  the  abductor  pollicis  and  flexor 
hrevis  digitorum,  which  lie  superficially  to  it,  and 
it  crosses  the  tendon  of  the  flexor  longus  poll  ids. 
At  the  point  of  crossing  it  receives  a  tendinous 
slip  of  communication. 
HI  digi.  ^''^  flexor  longus  pollicis  must  now^  renroved 
cm.  9.  irom  its  origin,  and  the  flexor  longus  digitorum 
D.  Pero-     drawn  aside,  to  bring  into  view  the  entire  extent 

i>  brevig.       of  the  tibluiia  posticus. 

led  near  The  TIBIALIS   POSTICUS  (Dsuticus;  exteoBor 

■  calcii.  tarsi  tibialis)  lies  upon  the  interosseous  membranei 
"■  po'ti-  between  the  two  bones  of  the  leg.  It  an'wt  by 
gitorum,  (^q  beads  from  the  adjacent  sides  of  the  tibia  and 
J"*'  flbula  their  whole  length,  from  the  int«roe8eoiii 

V,  '^j  membrane,  and  from  an  aponeurosis  which  binds 

■nd  tha  '^  '"  '^  place.      Its  tendon  passes  inwards  be- 

■  pollicii  Death  the  tendon  of  the  flexor  longus  digitorum, 
I  t«ih1i  and  runs  in   the   same   sheath;    it   then    passes 

through  a  proper  sheath  over  the  deltoid  liga- 
ment, and  beneath  the  astragal O'Scapboid  articu- 
into  the  tuberosity  of  the  scaphoid  and  internal  ouoeifom 
tendon  being  prolonged  outwards  to  the  external  oaneiform. 


PER0NEU8     LONOUS    AND    BREYIS.  261 

Wbile  in  the  common  sheath  behind  the  internal  malleolus,  the  tendon  of  the 
tibialis  posticus  lies  internally  to  that  of  the  flexor  longus  digitorum,  from  which 
it  18  separated  by  a  thin  fibrous  partition.  A  sesamoid  bone  is  usually  met  with 
in  the  tendon  close  to  its  insertion. 

Relations,  —  By  its  superficial  surface  with  the  intermuscular  aponeurosis, 
flexor  longus  poUicis,  flexor  longus  dipitorum,  posterior  tibial  vessels  and  nerve, 
peroneal  vessels,  and,  in  the  sole  of  the  foot,  the  abductor  pollicis.  By  its  deep 
mr/ace  with  the  interosseous  membrane,  fibula  and  tibia,  ankle  joint  and  astra- 
galus.    The  anterior  tibial  artery  passes  between  the  two  heads  of  the  muscle. 

The  student  will  observe  that  the  two  latter  muscles  change  their  relative  posi- 
tion to  each  other  in  their  course.  Thus,  in  the  leg,  the  position  of  the  three 
muscles  from  within  outwards,  is,  flexor  longus  digitorum,  tibialis  posticus,  flexor 
longos  pollicis.  At  the  inner  malleolus,  the  relation  of  the  tendons  is,  tibialis 
posticus,  flexor  longus  digitorum,  both  in  the  same  sheath ;  then  a  broad  groove, 
which  lodges  the  posterior  tibial  artery,  venae  comites,  and  nerve  \  and  lastly,  the 
flexor  longus  pollicis. 

Aciwhs.  —  The  popliteus  is  a  flexor  of  the  tibia  upon  the  thigh,  carrying  it  at 
the  same  time  inwards  so  as  to  invert  the  leg.  The  flexor  longus  pollicis^  and 
flexor  longus  digitorum,  are  the  long  flexors  of  the  toes ;  their  tendons  are  con- 
nected in  the  foot  by  a  short  tendinous  band,  hence  they  necessarily  act  together. 
The  tibialis  posticus  is  an  extensor  of  the  tarsus  upon  the  le^,  and  an  antago- 
nist to  the  tibialis  anticus.  It  combines  with  the  tibialis  anticus  in  adduction 
of  the  foot. 

Fibular  Region, 

Peroneus  longus,  Peronens  brevis. 

Dissection.  —  These  muscles  are  exposed  by  continuing  the  dissection  of  the 
anterior  tibial  region  outwards  beyond  the  fibula,  to  the  border  of  the  posterior 
tibial  region. 

The  Peroneus  lonous  (ftspovvj,  fibula ;  extensor  tarsi  fibularis  longior)  arises 
from  the  head  and  upper  half  of  the  outer  side  of  the  fibula,  from  the  deep  fascia, 
and  intermuscular  septa,  and  terminates  in  a  long  tendon  which  passes  behind 
the  external  malleolus,  and  obliquely  across  the  sole  of  the  foot,  through  the 
groove  in  the  cuboid  bone,  to  be  inserted  into  the  base  of  the  metatarsal  bone  of 
the  great  toe.  Its  tendon  is  thickened  where  it  glides  behind  the  external 
malleolus,  and  a  sesamoid  bone  is  developed  in  that  part  which  plays  against  the 
cnboid  bone. 

Relations — ^By  its  superficial  surface  with  the  fascia  of  the  leg  and  foot.  By 
its  deep  sur/ace  with  the  fibula,  peroneus  brevis,  os  calcis,  cuboid  bone,  and,  near 
the  h^ui  of  the  fibula,  the  external  popliteal  nerve.  By  its  anterior  border  it  is  sepa- 
rated from  the  extensor  longus  digitorum  by  the  attachment  of  the  fascia  of  the  leg 
to  the  fibula ;  and,  by  the  posterior  border j  by  the  same  medium  from  the  soleus 
and  flexor  longus  pollicis.  The  tendon  of  the  peroneus  longus  is  furnished  with 
three  fibrous  sheaths  and  as  many  synovial  membranes;  the  first  is  situated 
behind  the  external  malleolus,  and  is  common  to  this  muscle  and  the  peroneus 
brevis,  the  second  at  the  outer  side  of  the  os  calcis,  the  third  on  the  cuboid 
bone. 

The  Peroneus  brevis  (extensor  tarsi  fibularis  brevior)  lies  beneath  the  pero- 
aeos  longus ;  it  arises  from  the  lower  half  of  the  fibula  and  intermuscular  septa, 
aad  terminates  in  a  tendon  which  passes  behind  the  external  malleolus  and 
through  a  groove  in  the  os  calcis,  to  be  inserted  into  the  base  of  the  metatarsal 
bone  of  the  little  toe. 

Relations,  —  By  its  superficial  surface  with  the  peroneus  longus  and  fascia  of 
the  leg  and  foot.  By  its  deep  surface  with  the  fibula,  os  calcis,  and  cuboid  bone. 
The  lateral  relations  of  the  muscle  are  the  same  as  those  of  the  peronens  longus. 
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Tbe  tendon  of  tbe  peroneiiH  brevia  haa  but  two  teodiDona  sheaths  and  two  syno- 
visl  menlbmies,  one  beiog  behind  the  ezteraal  malleolua  and  common  to  both 
peronei,  the  other  at  the  side  ef  the  os  caloin. 

Aclioni.  —  The  peronei  mnsclee  are  extensoTB  of  tbe  foot,  conjointly  with  tbe 
libialiB  posticoa.  Tbey  antagonise  the  tibialis  andcns  and  peroncus  tertius,  which 
ure  fieiora  of  the  foot.  The  whole  of  these  mnsolea  acting  together,  tend  to 
'n  the  flatness  of  tbe  foot,  so  necessary  to  aecurity  in  walking. 


HUBOLXB    or    TH£    TOOT. 

DoTtdl  Region. 

Extensor  brevis  digitornm,  Interossoi  doraales. 

The  EXTENBOB  BRBVI8  DiOiTORuu  mosole  ari*e»  from 
the  outer  side  of  tbe  os  oalcis,  crosses  (he  foot  obliqnely, 
and  termiDates  in  four  tendons,  tbe  innermost  of  wbioh  is 
inierUd  Into  the  base  of  tbe  first  phalanx  of  the  great  toe, 
and  the  other  three  into  the  sides  of  the  long  extensor  ten- 
dons of  the  second,  third,  sod  faurth  toee. 

Rdationt.  —  B;  its  upper  tur/act  with  tbe  tendons  of 
tbe  extensor  longus  digitornm,  peronens  brevis,  and  tho 
deep  &ucia  of  the  dorsum  of  the  fooL  By  its  nnder  tiir- 
face  with  the  tarsal  and  metBtarsal  bones.  Its  inner  border 
is  in  relation  with  the  dorsalis  pedis  artery,  the  innermost 
tendon  crossing  that  artety  just  before  its  division. 

Tbe  Interosbki  dorbaleb  (bicipites)  are  plaoed  bo- 
tween  tbe  metatarsal  bones;  they  resemble  the  analogous 
mnsoles  in  the  band  in  ariting  by  two  beads  from  the  ^ja- 
cent  sides  of  the  metataraal  bones;  their  tendons  are  m- 
lerUd  into  the  base  of  the  fiist  phalanx,  and  tbe  distal 
expansion  of  tbe  tendons  of  the  long  extensor. 

The  fint  dorsal  interoteeoui  is  ini^ud  into  the  inner 
ude  of  the  second  toe,  and  is  therefore  an  addvetor:  the 
other  three  are  interud  into  tbe  outer  side  of  the  Beooad, 
third,  and  fourth  toe,  and  are  consequently  abditetortJ' 

RdatioM.  — By  their  upptr  tur/aee  with  a  strong  &acia 
which  separates  them  from  the  extensor  tendons.  Bj 
,^  their  unrfer  »wr/oce  with  the  plantar  interoasoi.  Each  of 
m^Uux,.  "I  'Aial  *«  muscles  gives  passage  to  a  small  artery  (posterior  perfo- 
Mr  of  th<  third  toe  rating) which commanioates  with  theextemal plantaruleiT. 
4.AbdBciaroriberoDr(b  '^"^  between  tbe  heads  of  the  first  interosseoos  mosae 
(o*.]  tbe  dorsalis  pedis  takes  its  course. 

Plantar  Region. 

Firit  Lager. 
Abductor  pollicis,  Abductor  minimi  di^ti, 

Flexor  brevis  digitorum. 

DiiKdion.  —  The  sole  of  the  foot  is  best  dissected  by  carrying  an  incision 
around  the  heel,  and  along  the  inner  and  outer  border  of  the  foot,  to  the  great 

'  [It  would  seem  mnoh  belter,  following  the  siampls  of  manj  anatomiits,  to  oouider  a 
Hna  pusJDg  thrangh  the  middle  of  the  eecond  toe  M  the  antero-poetarior  azia  of  the  foot 

Siuat  as  the  centre  of  the  middle  finger  is  considered  u  the  axis  of  the  hand),  when  all  the 
orul  inlerossei  would  be  abdnotora,  and  the  plantar  addnotots,  which  ia  the  arrangement 
af  the  analogaus  mnsolaa  of  the  hand.  I  haie,  howcTer,  made  the  deeeriptioQ  of  the 
inserted  figure  to  correspond  with  the  deaeriptiua  in  tbe  text.] 


FLEXOR     BREVIB     DiaiTOROM. 
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and  little  toe.     This  incieioD  should  divide  the  iotegntnent  aod  supcrficiil  tiacia, 
aad  both  together  should  be  dissected  from  the  deep  fascia,  as  far  forwards  as  thu 
hue  of  the  phalatigea,  where  they  may  be  removed  from  the  foot  altogether. 
The  deep  fascia  should  then  be  raised,  aad  the  first  layer 
of  mnsclea 'will  he  brought  into  view.  F'"'  H"* 

The  Abductor  polijcis  (vel  ballncis)  lies  along  tbe 
inner  border  of  the  foot ;  it  artK$  by  two  heads,  between 
which  the  tendons  of  the  long  flexors,  arteries,  reins, 
and  nerves,  ent«r  the  sole  of  the  foot.  One  head  pro- 
ceeds from  the  inner  taberoeity  of  the  os  calcis,  the  other 
from  tbe  internal  annular  ligament  and  plantar  fascia ;  it 
ia  interled  into  the  base  of  tbe  first  phalanx  of  the  great 
toe,  and  into  the  internal  sesamoid  bone. 

Betationi.  —  By  its  tuptrfieiul  tw/afe  with  tbe  inter- 
nal portion  of  tbe  plantar  faada.  By  its  deep  tur/iKe 
with  tbe  flexor  brevis  pollicis,  tnoacalns  accesBorius,  ten- 
dona  of  tbe  flexor  longus  digitoram,  flexor  loogns  polli- 
cis, tibialis  anticua  and  poeticns,  plantar  veaseie  and 
nerves,  and  tarsal  bones.  At  its  outer  border  with  the 
flexor  brevis  digitomm,  from  which  it  is.  separated  by  a 
vertical  septum  of  the  plantar  fJucia. 

The  Abdoctor  minimi  mom  (digiti  qninti)  lies 
along  the  outer  border  of  the  sole  of  the  foot.  It  aritrt 
ttom  the  outer  tuberosity  of  the  oa  calcis,  and  from  the 
plantar  lascia,  aa  far  forwards  aa  the  base  of  the  fifth 
metatarsal  bone ;  aod  is  inierted  into  tbe  base  of  the  firat 
phalanx  of  tho  little  toe. 

Relatitmt.  — By  its  tuperfidal  tur/ate  with  the  exter- 
nal portion  of  tbe  plantar  fascia.  By  its  deep  tur/are 
with  tbe  mosculas  accessorins,  flexor  brevis  minimi  digiti, 
tmal  hones,  and  metatarsal  bone  of  the  little  toe.  By 
its  Miter  tide  with  the  flexor  brevis  digitorum,  from 
whieh  it  ia  separated  by  the  vertical  septum  of  the  plantar 
Sma». 

The  Plexor  bbevi3  diqitohdm  (perforata)  is 
^aeed  between  the  two  preceding  muECJee.  It  aritei 
hwa  the  ander  aorface  of  tbe  os  calcis,  from  tbe  plantar 
laaeta,  and  intermnscuUr  septa;  and  ia  interud  by  four 
tendona  into  tbe  base  of  the  second  phalanx  of  the  four 
leaeer  toea.  Each  tendon  divides,  previously  to  its  in- 
sertion, to  give  paaaage  to  the  tendon  of  the  long  flexor ; 
benee  ila  cognomen  per/omAu. 

Belation*.  —  Byitaauper^cia/aur/ace  witb  tbe  plantar      ,.„„_„„„„ 
bada.      By  its  deep  turface  with   a  thin  layer  of  fitacia      br«Tii  dlgitornm. 
which  aeparatea  it  m>m  the  mnsculus  accessorius,  tendons 

of  the  flexor  longns  digitorum  and  flexor  longne  pollicis,  and  plantar  vesaels  and 
nerves.  By  \\a  borders  arith  the  vertical  septa  of  tbe  plantar  fiiaoia,  which  sepa- 
late  tbe  mascle,  on  the  one  side  from  the  abductor  pollicis,  on  tbe  other  from  the 
aUnetor  minimi  digid. 

Second  Lager . 

Hnaonlna  aoceaaorina,  Lumbricah-s. 

Duieclum.  — Tbe  three  preceding  muscles  must  be  divided  from  tbeir  origin, 
■wl  Ulteriorly  through  their  tendons,  and  removed,  in  order  to  bring  into  view 
ths  Moond  lajer. 
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Tbe  MusruLDS  accesboriub  [flexor  accessoriuB}  ariu*  by  two  slips  from 
eitber  side  of  the  under  Bur&ce  of  the  os  calcis ;  tbe  inner  slip  bein^  flesh;,  the 
outer  teodinouB  sod  blended  with  the  iigamentniD  loofnin)  plunUe.  It  is  inttrted 
into  the  outer  side  and  upper  surface  of  tbe  tendon  of  tbe  flexor  longuB  digito- 
rum ;  of  which  muscle  it  may  be  regarded  as  a  second  and  short  bead.  It  has 
been  named  "  msBsa  csraca  Jscobi  Sylvii "  and  "  oaro  quadratos  Sylvii." 

Belaliont. — By  its  tvperJUial  tur/oce  with  tbe  three  ninsclea  of  tbe  superficial 
layer,  from  which  it  is  sepaniied  by  their  fascial  sbeaths,  and  with  the  external 
pUntar  vessels  and  nerre.  By  its  deep  tur/uce  with  the  under  part  of  the  M 
calcis  and  long  cal can eo- cuboid  ligament. 

The  LuMBRiCALEH  (lumbricuB,  an  tartbworm)  are  four  little  muscle  ariting 
from  the  tendons  of  tbe  flexor  longus  digitoruui  at  their  punt  of  bifurcation,  and 
ineerled  into  the  expansion  of  tbe  extensor  tendons,  and  the  base  of  tbe  first 
phalanx  of  the  four  lesser  toes  on  iheir  tibial  side.  They  pass  between  the  digital 
slips  of  the  plantar  fascia  to  their  insertion.  Tbe  iQuermoat  iDmbricalis  ii 
nonnected  with  ooly  one  tendon. 


[Fro.  194. 


Fia.  1S6 


tbe  plan  tar  fiiicia.  2.  MuirutuiMasMDrini.  I.  Tan- 
don  or  Ihe  Scior  longui  digilomm.  i.  Tendon  of 
■he  fleior  longut  polliaia.  i.  Flexor  brevls  pollisU. 
S.  Addaclnr  |iDlliaig.  1.  FUior  bnTii  mlnlol 
digiti.  S.  Tranivenut  pedi*.  V.  iBterouei  miuckt. 
pluntHr  ind  doraal.  10.  CoD<«x  ridga  formod  b; 
tbe   tendon  nf  the  peroheui  longai  in  iu  oblique 


Flexor  brevis  pollicis,  Transvereus  pedis. 

Adductor  pollicis,  Flexor  brevis  minimi  digit!. 

Ditteclion.  —  The  tendons  of  the  long  flexors  and  the  muscles  oonoectcd  wiih 
them  tDust  be  removed,  to  see  clearly  the  attachments  of  tbe  third  layer. 
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Third  Layer. 
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The  Flexor  BRZVIb  Pollicis  oritet  bj  a  poinUd  tendinoiu  procexs  from  the 
«de  of  the  cnboid,  estenial  ciineifonn  booe,  and  expanded  teodon  of  the  tibialis 
poeuctu ;  it  is  interial  by  two  heads  loto  the  base  of  the  first  phalanx  of  the 
preat  toe.  Two  Hsamoid  bones  are  developed  in  the  tendons  of  insertion  of 
These  two  beads,  and  the  tendon  of  ibe  fieior  longus  polliuis  lies  in  the  groove 
betwecQ  them. 

Relationi.  — By  \li  ruperjinal  tur/aee  with  tbo  abductor  pollicis,  tendon  of  tbe 
flexor  longus  pollicis,  and  plantar  fascia.  By  its  deep  turface  with  tbe  tarsal 
bones,  metatanil  bone  of  the  great  too,  and  insertion  of  the  tendon  of  tbe  pero- 
nena  longns.  By  iis  tnner  border  with  the  abdactor  polliciR ;  and  by  its  ovter 
>iorder  with  tbe  adductor  pollicis;  with  both  of  which  lanscles  it  is  blooded  near 


Tbe  Addcotor  Polligib  arittK  from  tbe  cuboid  bone,  the  sbeath  of  tbe  ten- 
don of  the  peronena  Ipngus,  and  the  base  of  the  third  and  fourth  metatarsal  bones. 
It  is  inaerled  into  the  base  of  the  first  phalanx  of  tbe  great  toe,  in  conjunction 
with  the  outer  head  of  the  flexor  brevis  pollicia, 

Relationt.  — By  its  mperfieial  airfaee  with  the  lendone  of  tbe  fieior  longus 
and  flexor  brcvis  digitorum,  ronBuulus  aooessorius,  and  lumbricales.  By  its  deep 
sHr^M  with  the  tarsal  bones  and  ligaments,  external  plantar  art«ry  and  veins, 
interossei  muscles,  tendon  of  the  peroneus  longus,  and  metatarsal  bone  of  tbe 
great  toe.  By  its  inner  border  with  the  flexor  brevis  pollicis)  with  which  its 
fibres  are  blended. 

The  Tkanbter80s  pxdis  oritet  by  fleshy  slips,  from  the  heads  of  the  meta- 
tarsal bones  of  the  four  lesser  toes.  It  passes  transversely  inwards  to  be  inierled 
into  tbe  base  of  the  first  phalanx  of  tbe  great  toe,  its  tendon  being  blended  with 
that  of  tbe  adductor  potlids. 

The  transversua  pedis  is  regarded  by  some  anatombta 
as  a  short  head  of  the  adductor  pollicis;  in  its  action  it 
is  obviously  an  adductor;  while  tbe  adductor  pollicis  is 
as  much  a  flexor  as  an  adductor. 

Relatiem$,  — By  its  tvperficial  turface  with  the  ten- 
dona  of  the  flexor  longus  and  flexor  brcvis  digitorum,  and 
Inmbricales.  By  its  deep  tur/ace  with  the  interossei 
and  ligaments  of  the  metatarso- phalangeal  arliculaLions. 

The  Flexor  rrevis  uinimi  sioiti  arisei  from  the 
base  of  the  metatarsal  bone  of  the  little  toe,  and  the 
sheath  of  the  tendon  of  the  peroneus  longus.  It  is  in- 
terted  into  the  base  of  the  first  phalanx  of  the  little  toe 
at  its  outer  side. 

Relalioni. — By  its  mperficial  surface  with  the  ten- 
dons of  the  flexor  bogus  and  flexor  brevis  digitorum, 
the  fonrth  lumbricalis,  abductor  minimi  digili,  and  plan- 
tar ftada.  By  its  deep  »vrface  with  the  plantar  inleros- 
teoua  muscle  of  tbe'fuurtb  metatarsal  space,  and  the  fifth 
BwUtanal  booc. 


fourth  Layer. 

Interoesei  plan  tares. 
The  Intbrobsbi  plantaheb  muscles  i 
Danber,  and  are  placed  ttpon 


2.  Ad. 

■  little 


three  in 

rather  than  between  the 

bones.      They  ari$e  from    the  base   of  the 

bone  of  the  three  outer  toes,  and  are   in- 

ttrttd  into  the  inner  side  of  tbe  extensor  t«ndon  and 

UsBof  the  first  phalanx  of  the  same  toes.     In  their  action  they  are  adduelon 

BAuiotu.  —  By  their  luperJUial  surface  with  the  dorsal  int^rossei,  and  meta^ 
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tarsal  boDes.     By  their  deep  surface  with  the  exteraal  plantar  artery  and  veins, 
adductor  pollicis,  transversns  pedis,  and  flexor  minimi  digiti. 

Actions.  -^  All  the  preceding  muscles  act  upon  the  toes ;  and  the  movements 
which  they  are  capable  of  executing  may  be  referred  to  four  heads,  viz.,  flexion, 
extension,  adduction,  and  abduction.  In  these  actions  they  are  grouped  in  the 
following  manner :  — 


Flexion. 

Flexor  longus  digitorum, 
Flexor  brevis  digitorum, 
Flexor  accessorius, 
Flexor  minimi  digiti. 

Adduction, 

T  .  .   f  one  dorsal,* 

Interossei,  •{  .,  ,     i 

'  ( three  plantar. 


Hxtenston. 

Extensor  longus  digitorum, 
Extensor  brevis  digitorum. 


Abduction. 

Interossei,  three  dorsal,* 
Abductor  minimi  digiti. 


The  great  toe,  like  the  thumb  in  the  hand,  enjoys  an  independent  action,  and 
IS  provided  with  distinct  muscles  to  perform  its  movements.  These  movements 
are  precisely  the  same  as  those  of  the  other  toes,  viz. :  — 


Flexion, 

Flexor  longus  pollicis, 
Flexor  brevis  pollicis. 

Adduction, 

Adductor  pollicis, 
TransTcrsus  pedis. 


Extension. 

Extensor  proprius  pollicis, 
Extensor  brevis  digitorum. 

Abduction. 
Abductor  pollicis. 


The  only  muscles  excluded  from  this  table  are  the  lumbricales,  four  small 
muscles,  which,  from  their  attachments  to  the  tendons  of  the  long  flexor,  appear 
U)  be  assistants  in  its  action. 

The  actions  of  the  muscles  of  the  lower  extremity,  according  to  Dr.  Barclay, 
are  as  follows  :  — 

FEMUR. 


Flexors. 


SartoriuSy 

Gracilis, 

Tensor  vaginas  femoris, 

Pectineus, 

Adductor  longus. 

Adductor  brevis. 


Gluteus  maximus, 
Gluteus  medius  (part), 
Pyriformis, 
Obturator  intemus, 
aemelb'i 


Adductor  magnus  (anterior  part), 

Iliacus, 

Psoas  magnus. 

Obturator  extemus, 

Gluteus  minimus. 


Fxtensors. 


Quadratus  femoris. 

Adductor  magnus  (posterior  part), 

Biceps  (loiig  head), 

Semi-tendinosus, 

Semi-membranosus. 


>  [See  note,  p.  262.] 
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Abductors. 


Tensor  vagiDSS  femorb, 
Gluteus  mazimus, 
Gluteus  medius, 
Gluteus  miDimus, 


PectineuSy 
Adductores  (three), 
Qaadratus  femoris; 
Gracilis, 
Semi-tendinosuSy 


Pyriformis, 
Sartorius, 

Obturator  intemus, 
Gemelli. 


Adductors, 


Semi-membrauosus, 
Biceps  (long  head), 
Obturator  ezterous, 
Psoas  magnus, 
Iliacus. 


Botatores  cxtemt. 


Gluteus  maximus, 
Gluteus  medius  (part), 
Pyriformis, 
Gemelli, 
Obturatores  (both), 


Quadratus  femoris, 
Iliacus, 

Psoas  magnus, 
Adductores  (three), 
Biceps  (assists). 


Tensor  vaginas  femoris, 
Gluteus  medius  (part), 


Sartorius, 
Gracilis, 


Botatores  intemi. 

Gluteus  minimus; 


assisted  hyj 

Semi-tendinosus. 


Leo. 
Fkxors, 


Gracilis, 

Sartorius, 

Scmi-tendinosus. 

Semi-membranosus, 

Biceps, 


Rectus, 

Vastus  intemus. 

Vastus  extemus, 


Gastrocnemius, 

Plantaris, 

Popliteus, 

Tensor  vaginas  femoris. 

Gluteus  mazimus. 


Extensors. 


Crureus, 

Tensor  vaginas  femoris. 

Gluteus  maximus. 


Foot. 

Flexors, 

Tibialis  anticus, 

Extensor  longns  digitorum, 

Extensors. 


Extensor  proprius  poUicia, 
Peroneus  tertius. 


Gastrocnemius, 

Soleus, 

Plantaris, 

Flexor  longus  digitorum. 


Flexor  longus  pollicis, 
Tibialis  posticus, 
Peroneus  longus, 
Peroneus  brevis. 


2d8  FASCliE. 

Abductors,  Adductors, 

Peroneus  longus,  Tibialis  posticus, 

PeroDeus  brevis,  Extensor  proprius  polHcis, 

Peroneus  tertius,  Flexor  longus  digitorum, 

Extensor  longus  digitorum.  Flexor  longus  pollicis. 

The  actions  of  the  muscles  of  the  foot  and  toes  are  sufficiently  illustrated  in 
the  preceding  description. 


CHAPTER    V. 

OF    THE    FASGIiE. 


Fascia  (fascia,  a  bandage)  is  the  name  assigned  to  laminae  of  various  extent 
and  thickness,  which  are  distributed  through  the  different  regions  of  the  body, 
for  the  purpose  of  investing  or  protecting  the  softer  and  more  delicate  organs. 
From  a  consideration  of  their  structure,  these  fasciae  may  be  arranged  into  two 
groups :  areolo-fibrous  fasciae  and  aponeurotic  fasciae. 

The  areolo-fihrous  fascia  is  best  illustrated  by  the  common  subcutaneous 
investment  of  the  entire  body,  the  superficial  fascia.  This  structure  is  situated 
immediately  beneath  the  integument  over  every  part  of  the  frame,  and  is  the 
medium  of  connexion  between  that  layer  and  the  deeper  part«.  It  is  composed 
of  areolar  and  elastic  tissue,  and  contains  in  its  areola)  an  abundance  of  adipose 
cells.  The  fat  being  a  bad  conductor  of  caloric,  serves  to  retain  the  warmth  of 
the  body;  while  it  forms  at  the  same  time  a  yielding  tissue,  through  which 
minute  vessels  and  nerves  pass  to  the  skin  without  incurring  the  risk  of  ob- 
struction from  injury  or  pressure.  By  dissection,  the  superficial  fascia  may  be 
separated  into  two  layers,  between  which  are  found  the  superficial  or  cutaneous 
vessels  and  nerves ;  as,  the  superficial  epigastric  artery,  saphenous  veins,  radial 
and  ulnar  veins,  superficial  lymphatic  vessels,  and  the  cutaneous  muscles,  as  the 
platysma  myoides,  orbicularis  palpebrarum,  sphincter  ani,  &q.  In  other  situa- 
tions, the  areolo-fibrous  fascia  is  found  condensed  into  a  firm  ^nd  dense  mem- 
brane, as  is  exemplified  in  the  deep  fascia  of  the  neck,  the  thoracic,  transversalis, 
perineal  fascia,  and  the  sheaths  of  vessels. 

The  aponeurotic  fascia  is  the  strongest  kind  of  investing  membrane;  it  is 
composed  of  tendinous  fibres  running  parallel  with  each  other,  and  connected 
by  other  fibres  of  the  same  kind  passing  in  different  directions,  together  with 
areolar  tissue  and  fine  elastic  fibres.  When  freshly  exposed,  it  is  white,  glisten- 
ing, and  iridescent,  and  is. firm,  unyielding,  and  but  little  elastic.  In  the  limbs 
it  constitutes  the  deep  fascia,  inclosing  and  forming  distinct  sheaths  to  all  the 
muscles  and  tendons.  It  is  thick  on  the  outer  and  least  protected  side  of  the 
limb,  and  thinner  at  its  inner  side.  It  is  firmly  connected  to  the  bones,  and  to 
the  prominent  points  of  each  region,  as  to  the  pelvis,  knee,  and  ankle,  in  the 
lower,  and  to  the  clavicle,  scapuh,  elbow,  and  wrist,  in  the  upper  eztremi^.  It 
assists  the  muscles  in  their  action,  by  keeping  up  a  tonic  pressure  on  their  sar- 
face ;  aids  materially  in  the  circulation  of  the  fluids  in  opposition  to  the  laws  of 
gravity :  and  in  the  palm  of  the  hand  and  sole  of  the  foot  is  a  powerful  protec- 
tion to  the  structures  which  enter  into  the  composition  of  those  regions.  In 
some  situations  its  tension  is  regulated  by  muscular  action,  as  by  the  tensor 
vaginas  femoris  and  gluteus  maximus  in  the  thigh,  by  the  biceps  in  the  leg,  and 
by  the  biceps  and  palmaris  longus  in  the  arm ;  in  other  situations  it  affords  an 
extensive  surface  for  the  origin  of  the  fibres  of  muscles. 

The  fascias  may  be  arranged,  like  the  other  components  of  the  body,  into-~ 
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I.  Those  of  the  head  and  Deck.      2.  Those  of  the  truak.     3.  Thoae  of  the 
upper  extremity.     4.  Those  of  the  lover  eztrcmity. 

fASOIA  OP  THE  HEAD  AND  NERK. 

The  Temporal  fascia  is  a  strong  aponeurotic  membrsDe,  which  cavera  io  the 
temporal  muscle  at  each  side  of  the  head,  and  gives  origin  bj  itn  internal  surface 
(0  some  of  its  fibres.  It  is  attached  to  the  whole  extent  of  the  temporal  ridgo 
shove,  and  to  the  lygomatio  arch  below ;  in  the  latter  situation  it  is  thick,  and 
divided  into  two  layers,  the  ezternal  being  connected  to  the  upper  border  of  the 
arch ;  the  internal  to  its  inner  surface.  Some  fat  is  found  between  these  two  layera 
and  the  orbital  branch  of  the  temporal  artery.  The  temporal  fascia  is  covered  io 
bj  the  aponeurosis  (galea  apoaeurotica)  of  the  occi  pi  to-frontal  is  muscle,  which 
descends  to  be  attached  to  the  zygomatic  arch. 

Certioal  fabci^.  —  The  fascise  of  the  neck  are  the  superficial  and  deep. 

The  Superficial  eervieal/atcta  is  a  part  of  the  oommoD  superficial  fascia  of  the 
entire  body,  and  is  only  interesting  from  cootainiog  between  its  layera  the  pta- 
lysma  myoides  muscle. 

The  Derp  cervical  faicia  is  a  Strong  areolo-fibrous  membrane,  which  invests 
the  mnacles  of  the  neck,  and  retains  and  supports  the  vessels  and  nerves.     It 

Pio.  197. 


TKA>BTaa*i  sacTioN  or 

rralongatiaai.  rsrming  ihcalbi  fur  (be  difTcrent  muiirlef.  A>  the  flgun  ii  FrmiaetriMl,  tfae 
flgam  at  nhnnf*  ■»  placed  unl;  un  ona  ride.  I.  PI&IyBini.  myuldei,  2.  Tra|>ttli». 
9.  Llfanantan  naeha,  from  vbieh  the  fueia  inij  be  traced  fqivardt  beueatfa  Ibt  triptiioi, 
iaclodni  th(  atfaer  mnfelei  of  tb<  oeek.  4.  Tba  point  at  *hich  tta«  fafcia  diridei,  Io  form 
aihMtfa  for  tba  ■lemo-maaUid  mnicU  (&).  6.  The  point  of  reunion  of  tbe  Ho  la^er*  of  the 
Mano-BUtoid  ahsath.  1.  The  point  of  union  of  the  deep  cerrical  Taioia  of  oppoiiu  lidei 
•Tlha  RMk.  B.  Section  of  tbsitemo-hjold.  B.  Omo.h^oid.  10.  Slenio-tb7roid.  11.  late- 
ral lob*  of  the  IhywAA  gland.  12.  Trachea.  13.  (Eiophagui.  U.  Tbe  iheath  oonUining 
Iha  MmaoD  eamtid  artery,  Internal  Jugular  vein,  and  pneumogaalrio  nerTe.  16.  Longot 
mUL  The  nerre  in  front  of  the  iheath  of  tbii  muicle  ii  (be  iTmpatbeUe.  16.  Rectni  anti- 
•MBaJor.  17.  Sealnna  anticua.  18.  Sealenna  medini.  IS.  Spleniui  apitli.  10.  Sple- 
ataa  Mill.  31.  Leiator  angall  irapalB.  21.  CompTeini.  33.  Trachelo-mailoideoi 
34.  TnBiT«rMlii  MrricLi.  7i.  Cerricalia  aacandeni.  2S.  Semi-ipinalia  colli.  27.  Mnltl. 
fldai  Bpina.  18.  Cerrloal  vertebra;  th*  trannene  proenni  are  uen  to  ho  travangd  bj 
lb*  vcTtebnl  artwy  and  vein. 

eotamenceft  poateriorly  at  the  ligamentum  nucha,  and  passes  forwards  at  eaeb 
side  beneath  the  trapeiios  muscle  to  the  posterior  border  of  Uie  Blerno-maatrnd ' 
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here  it  divides  into  two  layers,  which  embrace  that  muscle  and  unite  upon  its 
anterior  border,  to  be  prolonged  onwards  to  the  middle  line  of  the  neck,  where  it 
is  continuous  with  the  fascia  of  the  opposite  side.  Besides  constituting  a  sheath 
for  the  stemo-mastoid,  it  also  forms  sheaths  for  the  other  muscles  of  the  neck 
over  which  it  passes.  If  the  superficial  layer  (anterior  layer)  of  the  sheath  of  the 
sterno-mastoid  be  traced  upwards,  it  will  be  found  to  pass  over  the  parotid  gland 
and  masseter  muscle  (fascia  parotideo-masseterica),  to  be  inserted  into  the  zygo- 
matic arch ;  if  it  be  traced  downwards,  it  will  be  seen  to  pass  in  front  of  the 
clavicle,  and  become  lost  upon  the  pectoralis  major  muscle.  If  the  deep  layer 
(posterior  layer)  of  the  sheath  be  examined  superiorly,  it  will  be  found  attached 
to  the  styloid  process,  from  which  it  is  reflected  to  the  angle  of  the  lower  jaw, 
forming  the  stylo-maxUlary  ligament;  and  if  it  be  followed  downwards,  it  will 
be  found  connected  with  the  tendon  of  the  omo-hyoid  muscle,  and  may  thence 
be  traced  behind  the  clavicle,  where  it  incloses  the  subclavius  muscle,  and  being 
extended  from  the  cartilage  of  the  first  rib  to  the  coracoid  process,  constitutes  the 
cosUxoracoid  membrane  or  ligament  (fascia  costo-clavicularis).  In  front  of  the 
sterno-mastoid  muscle,  the  deep  fascia  is  attached  to  the  border  of  the  lower  jaw, 
OS  hyoides,  and  anterior  bellies  of  the  digastricus  (fascia  supra-hyoidea),  and 
forms  a  sheath  for  the  submaxillary  gland.  Infcriorly  it  divides  into  two  layers, 
one  of  which  is  attached  to  the  inter-clavicular  ligament  and  upper  border  of  the 
sternum;  the  other  to  its  inner  border. 

FABOIiB    07    THE    TRUNK. 

The  Thoraoio  fascia  *  is  a  dense*  layer  of  areolo-fibrous  membrane  stretched 
horizontally  across  the  superior  opening  of  the  thorax.  -  It  is  firmly  attached  to 
the  concave  margin  of  the  first  rib,  and  to  the  inner  surface  of  the  sternum.  In 
front  it  leaves  an  opening  for  the  connexion  of  the  cervical  with  the  thoracic  por- 
tion of  the  thymus  gland,  and  behind,  forms  an  arch  across  the  vertebral  column, 
to  give  passage  to  the  oesophagus. 

At  the  point  where  the  great  vessels  and  trachea  pass  through  the  thoracic 
fascia,  it  divides  into  an  ascending  and  descending  layer.  The  ascending  layer 
is  attached  to  the  trachea,  and  becomes  continuous  with  the  sheath  of  the  carotid 
vessels,  and  with  the  deep  cervical  fascia;  the  descending  layer  descends  upon 
the  trachea  to  its  bifurcation,  surrounds  the  large  vessels  arising  from  the  arch 
of  the  aorta,  and  the  upper  part  of  the  arch  itself,  and  is  continuous  with  the 
fibrous  layer  of  the  pericardium.  It  is  connected  also  with  the  vense  innominatSB 
and  superior  cava,  and  is  attached  to  the  areolo-fibrous  capsule  of  the  thymus 
gland. 

''The  thoracic  fascia,"  according  to  Sir  Astley  Cooper,  ''performs  three 
important  offices :  — 

"  1st.  It  forms  the  upper  boundary  of  the  chest,  as  the  diaphragm  does  the 
lower. 

"  2d.  It  steadily  preserves  the  relative  situation  of  the  parts  which  enter  and 
quit  the  thoracic  opening. 

.  ^'  3d.  It  attaches  and  supports  the  heart  in  its  situation,  through  the  medium 
of  its  connexion  with  the  aorta  and  large  vessels  which  are  placed  at  its 
curvature." 

Abdominal  FASOiiE.  —  The  lower  part  of  the  parietes  of  the  abdomen,  and 
the  cavity  of  the  pelvis,  are  strengthened  by  a  layer  of  fascia  which  lines  their 
internal  surface,  and  at  the  bottom  of  the  latter  cavity  is  reflected  inwards  npon 
the  sides  of  the  bladder.  This  fascia  is  continuous  throughout  the  whole  of  the 
above-mentioned  surface ;  but  for  convenience  of  description  is  considered  nnder 
the  several  names  of  transversalis  fiiscia,  iliac  fascia,  and  pelvic  fascia;  the  two 

'  See  Sir  Astley  Cooper's  work  on  the  "Anatomy  of  the  Thy  mas  Qland." 
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former  meet  at  the  crest  of  the  ilium  and  Poupart's  ligament,  the  latter  is 
confined  to  the  cavity  of  the  true  pelvis. 

The  FASCIA  TBANSVERSALis  (Fascia  Cooperi)  *  is  a  thin  fibrous  membrane, 
which  lines  the  inner  surface  of  the  transversalis  muscle,  and  is  interposed  be- 
tween that  muscle  and  the  peritoneum.  It  is  thick  and  dense  below,  near  the 
lower  part  of  the  abdomen ;  but  becomes  thinner  as  it  ascends,  and  is  gradually 
lost  in  the  subserous  areolar  tissue.  It  is  attached  inferiorly  to  the  refiected 
margin  of  Poupart's  ligament  and  to  the  crest  of  the  ilium ;  internally,  to  the 
pectineal  line  and  border  of  the  rectus  muscle ;  and,  at  the  inner  part  of  the 
femoral  arch  [see  p.  279]  is  continued  beneath  Poupart's  ligament,  and  forms  the 
anterior  segment  of  the  crural  canal,  or  sheath  of  the  femoral  vessels. 

The  internal  abdominal  ring  (annulus  inguinalis  internus,  vel  posterior)  is 
ntuated  in  this  fascia^  at  about  midway  between  the  symphysis  pubis  and  ante- 
rior superior  spine  of  the  ilium,  and  half  an  inch  above  Poupart's  ligament ;  it  is 
ovml  in  form,  and  bounded  on  its  inner  side  by  a  well-marked  falciform  border, 
hot  ifl  ill-defined  around  its  outer  margin.  From  the  circumference  of  this  ring 
is  given  off  an  in/undibuU/ortn  process  which  surrounds  the  testicle  and  spermatic 
cord,  constituting  the  fascia  propria  of  the  spermatic  cord,  and  forms  the  first 
investment  to  the  sac  of  oblique  inguinal  hernia.  It  is  the  strength  of  the  trans- 
versalis  fascia,  in  the  interval  between  the  tendon  of  the  rectus  and  the  internal 
abdominal  ring,  that  defends  the  parietes  against  the  frequent  occurrence  of 
direct  inguinal  hernia. 

INGUINAL    HERNIA. 

Inguinal  hernia  is  of  two  kinds,  oblique  and  direct. 

In  OBLIQUE  INGUINAL  HERNIA  the  intestine  escapes  from  the  cavity  of  the 
abdomen  into  the  spermatic  canal  (canalis  inguinalis)  through  the  internal  abdo- 
minal ring,  pressing  before  it  a  pouch  of  peritoneum,  which  constitutes  the  her- 
nidi  sacy  and  distending  the  infundibuliform  process  of  the  transversalis  fiiscia. 
After  emerging  through  the  internal  abdominal  ring  it  passes  ^r«%  beneath  the 
lower  and  arched  border  of  the  transversalis  muscle;  then  beneath  the  lower 
border  of  the  internal  oblique  muscle;  Kn^finalli/  through  the  external  abdomi' 
no/  ring  (annulus  inguinalis  extemus,  vel  anterior)  in  the  aponeurosis  of  the 
external  oblique.  From  the  transversalis  muscle  it  receives  no  investment; 
while  passing  beneath  the  lower  border  of  the  internal  oblique  it  obtains  the 
eremaster  muscle ;  and  on  escaping  at  the  external  abdominal  ring,  receives  the 
intercolomnar  fascia.  So  that  the  coverings  of  an  oblique  inguinal  hernia,  after 
it  has  emerged  through  the  external  abdominal  ring,  are,  from  the  surface  to  the 
intestine,  the 

Integument,  Cremaster  muscle. 

Superficial  fascia,  Transversalis,  or  infundibuliform  fascia, 

Intercolumnar  fascia.  Peritoneal  sac. 

The  Spermatic  Canal,  which  in  the  normal  condition  of  the  abdominal  parietes 
serves  for  the  passage  of  the  spermatic  cord  in  the  male,  and  the  round  ligament 
with  its  vessels  in  the  female,  is  about  one  inch  and  a  half  in  length.  It  is 
bounded  in  front  by  the  aponeurosis  of  the  external  oblique  muscle ;  behind  by 
the  transversalis  fascia,  and  the  conjoined  tendon  of  the  internal  oblique  and 
CranaTersalis ;  above  by  the  arched  border  of  the  internal  oblique  and  transver- 
salis ;  below  by  the  grooved  border  of  Poupart's  ligament :  and  at  each  extremity 
by  ooe  of  the  abdominal  rings,  the  internal  ring  at  the  inner,  the  external  ring 

*  Sir  Astley  Cooper  first  described  this  fascia  in  its  important  relation  to  inguinal 
henia. 


INGUINAL     HERNIA. 
[Flu.  J98. 


obliqas  (witb  tb«  <i 


■jitic  Clnii~  After  the  rcmoTel  of  ihs  1ow«r  part  of  the  axternit 
ion  of  a  >inil]  ilip  including  Ponpart'g  ligamanl}'  tha  lowar  porttoa 
oltbeiuternai  oblique  na*  raiaad,  acd  ther«b)>  tbe  trKoiTenslia  moicle  and  fuala  hiTabMB 
broagbt  iato  ilaw.  Tb«  rsmoral  arteiy  and  leta  art  laea  to  aamall  eiteDt,tha  Uiae  portion 
of  tha  faicia  lata  having  been  tnraed  ailda  and  Iho  theath  of  the  bloodtaaieta  laid  opan. — 
1.  Eiteraal  obliqua  muiole.  2,  InUrnal  oblique  muiola.  2'.  Part  of  iama  tornad  op. 
3.  Tran*vor>aIii  muicla.     npon  the  laat-named  niDicla  li  Kan  a  branoh  of  tba  aireamlau 

oonjolaad  tendon  of  the  two  laaUnamad  maidea.  1.  Trans venalU  fiiola.  S.  Bpwtnatll! 
oord  covered  uith  the  infundlbutirorm  fateia  from  preceding.  0.  Upper  angle  of  the  Uiae 
partof  fucia  lata.  T.  Tha  ahentb  of  lb*  femoral  Teaaeli.  8.  Femoral  arterj.  B.  Femoral 
Tain.     10.  Internal  aapbenoua  lein.     11.  A  rein  joining  iL] 

It  the  outer  extremity.     These  relations  tDay  be  more  distinotl;  illastrvted  hj  the 
following  plan  : 


h  Front. 
poneurosis  of 
oiternal  oblique. 

Spermatic  canal. 

TransTersalig  ^eU. 
Conjoined  tsndOD  of 
internal  obliqne  and 
traDSTeraalis. 


GrooTed  border  of  Poapart'i  ligament. 

There  are  three '  v&rietiea  of  oblique  ingnioal  hernia :  oornmon,  ooni^nital,  aad 

t-noygted. 

Common  oblique  hernia  IB  that  which  has  been  described  above.  * 

Congenital  hernia  results  from  the  oon.clo8UFe  of  the  pouch  of  peritonenn 

jarried  downwards  ioto  the  ecrotnm  by  the  testicle,  during  its  desoent  in  the 
■  Velpean  describes  a  foarth,  in  which  tha  prolrnsion  lakes  place  betwesa  the  adp  af 

the  rectus  aod  the  umbilical  ligament,  aod  then  takes  the  eonrse  of  the  ■pernade  canal. 
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footos.  In  ooDsequence  of  this  defect,  the  intestine  at  some  period  of  life  is  forced 
into  the  peritoneal  canal,  and  descends  through  it  into  the  tunica  vaginalis,  where 
it  lies  in  contact  with  the  testicle;  so  that  congenital  hernia  has  no  proper  sac^ 
but  is  contained  within  the  tunica  vaginalis.  The  other  coverings  are  the  same 
as  those  of  common  inguinal  hernia. 

Ency$ted  hernia  (hernia  infantilis  of  Hcj)  is  that  form  of  protrusion  in  which 
the  pouch  of  peritoneum  forming  the  tunica  vaginalis,  being  only  partially  closed, 
and  remaining  open  externally  to  the  abdomen,  admits  of  the  hernia  passing  into 
the  scrotum,  behind  the  tunica  vaginalis.  So  that  the  surgeon,  in  operating 
upon  this  variety,  requires  to  divide  three  layers  of  serous  membrane;  the  first 
and  second  layer  being  those  of  the  tunica  vaginalis ;  the  third  the  true  sac  of 
the  hernia. 

Direct  inguinal  hernia  [ventro-inguinal]  has  received  its  name  from  pass- 
ing directly  through  the  external  abdominal  ring,  and  forcing  before  it  the 
opposing  parietes.  This  portion  of  the  wall  of  the  abdomen  is  strengthened  by 
the  conjoined  tendon  of  the  internal  oblique  and  transversalis,  which  is  pressed 
before  the  hernia,  and  forms  one  of  its  investments.  Its  coverings  therefore 
are,  the 

Integument,  Conjoined  tendon, 

Superficial  fascia,  Transversalis  fascia, 

Intercolumnar  fascia,  Peritoneal  sac. 

Direct  inguinal  hernia  differs  from  oblique,  firstly,  in  never  attaining  the  same 
bulk,  in  consequence  of  the  resisting  nature  of  the  conjoined  tendon  of  the  inter- 
na! oblique  and  transversalis  and  transversalis  fascia ;  secondly,  in  its  direction, 
having  a  tendency  to  protrude  from  the  middle  line  rather  than  towards  it; 
thirdly,  in  making  for  itself  a  new  passage  through  the  abdominal  parietes. 
instead  of  following  a  natural  channel ;  and  fourthly,  in  the  relation  of  the  neck 
of  its  sac  to  the  epigastric  artery ;  that  vessel  lying  to  the  outer  side  of  the 
opening  of  the  sac  of  direct  hernia,  and  to  the  inner  side  of  that  of  oblique  hernia. 

All  the  forms  of  inguinal  hernia  are  designated  scrotal,  when  they  have 
descended  into  the  cavity  of  the  scrotum. 

The  fascia  iliaca  Humbo-iliaca)  is  the  aponeurotic  investment  of  the  psoas 
and  iliacus  muscle;  ana  like  the  fascia  transversalis,  is  thick  below,  and  becomes 
gradually  thinner  as  it  ascends.  It  is  attached  superiorly,  along  the  edge  of  the 
psoas,  to  the  anterior  lamella  of  the  aponeurosis  of  the  transversalis  muscle,  to 
the  ligamentum  arcuatum  internum,  and  to  the  bodies  of  the  lumbar  vertebras, 
leaving  arches,  corresponding  with  the  constricted  part  of  the  vertebrae,  for 
the  transit  of  the  lumbar  vessels.  Lower  down  it  passes  beneath  the  external 
iliac  vessels,  and  is  attached  along  the  margin  of  the  true  pelvis ;  externally  it  is 
connected  to  the  crest  of  the  ilium ;  and,  inferiorly,  to  the  outer  two-thirds  of 
Poupart's  ligament,  where  it  is  continuous  with  the  fascia  transversalis.  Passing 
beneath  Poupart's  ligament,  it  surrounds  the  psoas  and  iliacus  muscle  to  its  ter- 
mination, and  beneath  the  inner  part  of  the  femoral  arch  forms  the  posterior 
segment  of  the  crural  canal  or  sheath  of  the  femoral  vessels. 

The  FASCIA  PELVICA  is  an  aponeurotic  layer  situated  beneath  the  peritoneum, 
forming  a  covering  to  the  walls  of  the  pelvis,  and  reflected  from  its  walls  upon 
the  viscera.  The  pelvic  fascia  is  attached  to  the  internal  surface  of  the  ossa 
pubis  near  the  symphysis,  to  the  body  of  the  pubes  above  the  origin  of  the  obtu- 
rator intemus  muscle,  to  the  ilio-pectineal  line  of  the  brim  of  the  pelvis  as  far 
baek  as  the  sacro-iliac  articulation,  and  to  the  margin  of  the  great  sacro-ischiatic 
teamen.  Having  descended  upon  the  wall  of  the  pelvis  as  low  as  the  pubic  arcb 
ID  front,  and  the  spine  of  the  ischium  behind,  it  divides  in  the  direction  of  a 
liDe  drawn  between  those  points,  into  two  layers,  internal  and  external. 
18 
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The  interval  layer  (reoti>- vesical)  is  continued  dovDwards  to  the   prostete 
giand,  Dcck  of  the  bladder,  (va^na),  and  rectum,  to  wliicb  U  is  cltHclj  sttuhed ; 


iSCiA.  1.  Blidder.  2.  Vciicalu  Beminali*  of  one  aids,  tlivided.  S.  KtcIuui.  i.  Him 
■oil,  ooTerlng  in  thailikcui  sdd  ptou  (i);  (ud  farrolDg  *  iheath  far  ttaa  eitcm*!  <lU«v««- 
la  (6).  T.  Aoteriarcrarml  D«r>s  noladcd  from  the  >b«th.  B.  Pelrie  fiuois.  9.  Ill  aiAend- 
gUjtr,  forming  the  Uteril  ligHment  aCthe  bladder  of  ana  aide,  ind  n  ahtfttb  to  tb*  reaienl 
exn)  of  veina.  10.  A  lajer  of  fnicia  piiiing  between  the  bladder  mod  reotam.  II.  A 
fer  puling  aronnd  the  rectnni.  H,  Levitor  snl.  13.  Obtnmtor  ialeroni,  eorered  in  hj 
B  obiunloT  fuaim  xfalah  olgo  farmi  a  aheUh  for  tbe  Internal  pudio  Teaaela  ud  nervei  (14). 
I.  Perineal  faacia  InTCttlng  the  ander  anrfaee  of  the  leTBtor  anL  Fignrei  1i,lS,areplaped 
tbe  iaebio.reotal  foiu. 

is  reilecl«d  for  a  short  diBtaooe  upwards  and  downwarda  on  Uiobo  Tiecera 
»  lajrer  is  in  conUct,  by  its  exterDBl  surface,  with  the  levator  ani  mnacle  aad 


»*3CIA.  I.  Sjmphjaii  pu 
from  the  anterior  aurfaoe  c 
upper  part  of  tbe  bladder 


9.  ProatBtie  portloD  of  tbe  urttbra.  Id.  Membn 
urethra  maacle.  II.  Commence  meet  of  the  oorpi 
nor  ligitminu  of  tbe  bladder.  13.  The  p^Ifie  fai 
Fal  between  the  pelvic  (aicia  and  Iriangalar  ligam 
triangular  ligament.  IB.  Cowper'a  gland.  IT.  Snperficli 
of  tbe  mot  of  tbe  peoleto  become  continnona  with  tbe  darl 
faacia  prolonged  to  the  rectum.  SO.  Lower  part  of  tbe  1< 
«ita*ted  between  the  bladder  and  reeHin). 


ProiUla  gland  divided  longttndinally. 
portion  embiBOed  bj  tbe  eomprenor 
ingioium  peola;  the  huJb.  li.  Aote- 
ifleeted  on  Ibe  reetDm.  14.  An  ioter- 
.piedbjapleiuaofTeina.    IS.  The 


ealfa 
of  (be  ai 


rotum{ie).    19.  Tbe 
SI.  A  lajer  of  fttcU 
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eoccjgeus ;  and  is  prolonged  backwards  over  the  sacral  nerves  to  the  lower  part 
of  the  sacrum  and  the  coccyx,  to  which  it  is  attached^  meeting  at  the  middle  line 
the  layer  of  the  opposite  side. 

The  external  layer  is  the  obturator  fasa'a  ;  it  covers  in  the  obturator  muscle, 
and  is  attached  to  the  ramus  of  the  pubes  and  ischium  in  front,  and  to  the  tubero- 
sity of  the  ischium  and  falciform  border  of  the  great  sacro-ischiatic  ligament 
below.  The  levator  ani  arises  from  the  line  of  division  of  the  two  layers  of  the 
pelvic  fascia. 

The  anterior  border  of  the  pelvic  fascia  is  separated  from  its  fellow  of  the  oppo- 
site side  by  a  narrow  interval,  and  the  fascia  passing  from  the  side  of  the  sym- 
physis to  the  upper  part  of  the  prostate  gland  and  front  of  the  neck  of  the  bladder, 
constitutes  the  anterior  true  ligament  of  the  hladder  (pubio-vesicale) ;  a  little 
further  outwards,  the  fascia  passing  to  the  side  of  the  neck  of  the  bladder  consti- 
tutes its  lateral  true  ligament;  and  reflected  forwards  from  the  neck  of  the 
bladder  upon  the  prostate,  it  forms  a  sheath  for  that  gland  which  incloses  the 
prostatic  plexus  of  veins.  Upon  the  rectum  and  vagina  it  also  forms  a  sheath. 
The  posterior  boundary  of  the  pelvic  fascia  forms  a  free  semilunar  border  in  front 
of  the  pyriformis  muscle. 

Perineal  fasci^b.  —  The  fasciae  of  the  perineum  are  the  superficial  and  the 
deep. 

The  Superficial  fa  9cia  consists  as  in  other  situations  of  two  layers,  one  lying 
next  the  skin  and  containing  an  abundance  of  fat,  the  other  more  condensed,  lying 
in  eontact  with  the  muscles. 

The  mperficiaJ,  layer  in  the  perineum  is  connected  with  the  raph^  at  the 
middle  line  and  with  the  external  border  of  the  sphincter  ani,  and  is  continuous 
by  its  circumference  with  the  dartos  of  the  scrotum,  or  cellular  tissue  of  the  labia 
majora,  in  front,  with  the  superficial  fascia  of  the  thighs  at  each  side,  and  with 
the  superficial  fascia  covering  the  glutei  maximi  and  coccyx  behind. 

The  deep  layer  or  proper  perineal  fascia  (fascia  perinei  superficialis)  is  divi- 
sible into  two  portions,  anterior  and  posterior,  the  former  investing  the  muscles 
of  the  perineum,  the  other  the  ischio-rectal  fossa.  The  anterior  portion  (fascia 
Mcbio-pubica,  Velpeau)  is  a  thin  aponeurotic  layer  which  covers  in  the  muscles 
of  the  genital  region  of  the  perineum  and  the  root  of  the  penis.  It  is  firmly 
attached  at  each  side  to  the  ramus  of  the  pubes  and  ischium ;  posteriorly  it  is 
reflected  upwards  behind  the  trans versi  perinei  muscles  to  become  continuous 
with  the  deep  perineal  fascia  or  triangular  ligament ;  while,  in  front  it  is  con- 
tinuous with  the  dartos  in  the  male,  and  is  lost  in  the  labia  majora  and  nymphsD 
io  the  female.  The  continuation  of  the  perineal  fascia  into  the  triangular  liga- 
ment along  the  posterior  border  of  the  transversi  perinei  muscles,  is  a  barrier  to 
the  extension  of  extravasation  of  urine  backwards,  and  the  chief  cause  of  its 
advance  into  the  scrotum  and  lower  part  of  the  abdomen. 

The  posterior  portion  of  the  perineal  fascia  (fascia  analis ;  ischio-rectalis,  Vel- 
peau) lines  the  deep  fossa  (excavatio  perinei)  which  surrounds  the  anus  and  leva- 
tor mni  muscles,  and  is  bounded  externally  by  the  ischia  and  internal  obturatot 
moaelea,  and  behind  by  the  glutei  maximi,  the  ischio-rectal fossa,^  The  ischio- 
reetal  fiascia  is  continuous  with  the  anterior  portion  of  the  fascia  perinei  in  front ; 
bvetta  the  levatores  ani  as  high  as  their  origin,  and  the  obtnrator  fascia  at  each 
•idey  and  is  attached  to  the  tuberosities  of  the  ischia  and  great  sacro-ischiatic 
ligaments.  In  the  ischio-rectal  fossa  the  two  layers  of  the  superficial  fascia  are 
separated  by  the  masses  of  fat  which  fill  that  cavity. 

The  Deep  perineal  fascia  (ligamentum  triangulare ;  perineale ;  Camper's  liga- 

loeDt)  is  a  thin  layer  of  aponeurosis  stretched  across  the  anterior  portion  of  the 

outlet  of  the  pelvis ;  it  is  attached  at  each  side  to  the  pelvic  border  of  the  ramus 

of  the  pubes  and  ischium,  as  far  back  as  the  origin  of  the  erector  penis  muscle. 

[There  are,  properly,  two  ischio-rectal  fbssee,  one  on  either  side  of  the  rectum.] 


by  a  A  ihaped  in 

CHtopcr.     3.  Openii 
oorreipoDding  vUh  the  poiitii 


inper'i  glsDdl. 


Anteriorly,  it  is  convex  and  closet;  coonecUd  nith  the  Hub-pubio  ligftment; 
while,  pOBteriorly,  it  U  concave,  sod  turoB  fonrards  around  the  posterior  border 
of  the  trausversi  perinei  muscles,  to  become  continnoas  with  the  auperficial  peri- 
neal fascia.  At  its  middle,  it  is  about  an  inch  and  a  half  in  depth;  at  one  inch 
below  the  pubic  arch,  it  ie  pierced  by  the  membranous  portion  of  the  nrethn, 
and  nearer  the  pubio  arch,  by  the  dorsal  vein  of  the  penis  and  intenial  pndio 
arteries. 

Directly  behind  the  triangular  ligament  are  situated  the  compressor  nrethne 
muscle,  the  arteries  of  the  bulb,  and  Cowper's  glands,  and  more  deeply  the 
pelvic  fascia,  which  has  been  described  as  a  posterior  layer  of  the  deep  perineal 
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The  Superficial  faKta  of  the  upper  extremity  contains  between  its  layers  the 

superficial  veins  and  lymphatics,  and  superficial  nerves. 

The  Deep/atcia  is  thin  over  the  deltoid  and  pectoralis  major  muscle,  and  in 
the  axillary  space,  but  thick  on  tbc  dorsum  of  the  scapula,  where  it  binds  down 
the  infra-spiastus  muscle.  It  is  attached  to  the  clavicle,  coracoid  process,  acro- 
mion process,  and  spioe  of  the  scapula,  and  forma  separate  sheaths  for  all  thfl 
muscles  of  the  scapula  and  shoulder.  In  the  upper  arm  (/atcta  brachialu)  it  ii 
somewhat  stronger,  receives  fibres  from  the  lower  border  of  the  tendon  of  the 
pectoralis  major,  latissimus  dorei,  as  aUo  from  the  costo-ooracoid  membrane  and 
deltoid,  and  forms  an  anterior  and  posterior  sheath  for  the  muscles  lying  in  front 
of  and  behind  the  humerus.  It  is  attached  to  the  condyloid  ridges,  by  meaoi 
of  the  internal  and  external  inlerniuicular  teptum  (ligamenta  intermuBonlaria) 
and  is  inserted  inferiorty  into  the  two  condyles,  the  olecranon,  and  poaterioT 
border  of  the  ulna,  being  continuous  between  these  points  with  the  fascM  of  tha 
<orearm      Besides  forming  separate  sheaths  for  the  muscles,  the  anterior  portion 
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of  the  brachial  fascia  gives  a  sheath  likewise  to  the  brachial  vessels  and  median 
nerve. 

The  deep  fascia  of  the  /orearm  (/ascia  antihrachxalis)  is  strong,  and  at  the 
bend  of  the  elbow  is  augmented  in  thickness  by  a  broad  band,  which  is  given 
off  from  the  inner  side  of  the  tendon  of  the  biceps.  It  is  firmly  attached  to 
the  olecranon  process,  to  the  ulna,  and  to  the  prominent  points  about  the 
wrist,  forms  sheaths  for  the  muscles  and  vessels,  gives  origin  to  some  of  the 
fibres  of  the  muscles,  and  is  pierced  a  little  above  the  wrist  by  the  tendon  of  the 
palmaris  longus.  At  the  wrist  the  transverse  fibres  form  the  anterior  and  poste- 
rior annular  ligament. 

The  anterior  annular  ligament'is  a  narrow  band  of  fibres  attached  externally 
to  the  scaphoid,  and  internally  to  the  pisiform  bone  and  tendon  of  the  flexor  carpi 
ulnaris ;  it  is  continuous  above  with  the  fascia  antibrachialis,  and  below  with  the 
proper  annular  ligament  of  the  wrist;  being  separated  from  the  latter  by  the 
ulnar  vessels  and  tendon  of  the  flexor  carpi  radialis. 

The  postenW  annvlar  ligament  [see  fig.  180],  thicker  than  the  anterior,  is  an 
obliqua  band  about  half  an  inch  in  breadth,  extending  from  the  lower  end  and  sty- 
loid process  of  the  radius,  to  the  cuneiform  and  pisiform  bone  at  the  border  of  the 
carpus.  It  is  continuous  above  with  the  fascia  of  the  forearm,  below  with  the 
thin  fascia  of  the  dorsum  of  the  hand,  and  sends  processes  inwards  to  be  attached 
to  the  bones  and  form  sheaths  for  the  extensor  tendons.  There  are  six  of  these 
sheaths,  the  first  on  the  radial  side  giving  passage  to  the  extensor  ossis  metacarpi 
and  extensor  primi  intemodii  pollicis ;  the  second,  to  the  extensor  carpi  radialis 
longior  and  brevier;  the  third,  to  the  extensor  secundi  intemodii;  the  fourth,  to 
the  extensor  indicis  and  extensor  communis  digitorum;  the  fifth,  which  is  placed 
between  the  two  bones,  to  the  extensor  digiti  minimi ;  and  the  sixth,  situated  on 
the  nlnai  to  the  extensor  carpi  ulnaris.  The  tendons  in  passing  through  these 
sheaths  are  each  provided  with  a  synovial  bursa. 

On  the  back  of  the  hand  there  are  two  fasciae,  superficial  and  deep.  The 
/ateia  dorsalis  superjicialis  is  thin  and  covers  in  the  extensor  tendons ;  it  is 
attached  laterally  to  the  metacarpal  bones  of  the  index  and  little  finger,  and  is  con< 
tinoous  above  with  the  posterior  annular  ligament.  The  fascia  dorsalis  profunda 
is  stretched  across  the  metacarpal  spaces,  and  covers  in  the  interossei  muscles. 

The  palmar  fascia  is  divided  into  three  portions.  A  central  portion,  which 
oecapies  the  middle  of  the  palm,  and  two  lateral  portions,  which  are  thin  and 
inclose  the  muscles  of  the  borders  of  the  hand,  being  continuous  with  the  dorsal 
fascia.  The  central  portion  is  strong  and  tendinous :  it  is  narrow  at  the  wrist, 
where  it  is  attached  to  the  annular  ligament  and  receives  the  insertion  of  the 
tendon  of  the  palmaris  longus,  and  broad  over  the  heads  of  the  metacarpal  bones, 
where  it  divides  into  four  processes,  each*of  which  subdivides  to  embrace  the 
root  of  the  corresponding  finger.  These  processes  are  attached  at  the  middle 
line  to  the  sheath  of  the  tendons,  and  at  the  side  of  each  finger  to  the  lateral  and 
transverse  ligament.  The  fascia  is  strengthened  at  its  point  of  division  by  strong 
&scicnli  of  transverse  fibres ;  the  arched  interval  caused  by  the  bifurcation  of 
each  slip  gives  passage  to  the  tendons  of  the  flexor  muscles,  while  the  greater 
itfehes  between  the  fingers  transmit  the  digital  vessels  and  nerves,  and  lumbri- 
eaks  muscles. 

FASCIiE     OF    THE    LOWER     EXTREMITY. 

The  Superficial  fascia  contains  between  its  two  layers  the  superficial  vessels 
aad  nerves  of  the  lower  extremity.  At  the  groin  these  two  layers  are  separated 
fron  each  other  by  the  superficial  lymphatic  glands,  and  the  deep  layer  is  attached 
to  Ponpart's  ligament,  while  the  superficial  layer  is  continuous  with  the  superficial 
hmkk  of  the  abdomen. 

The  Deep  fascia  of  the  thigh  is  named^  from  its  great  extent,  the  fascia  lata; 


FAEGIA    I 


HE    LOWER    EXTBEMITT. 


it  is  thick  and  strong  npnn  the  outer  side  of  the  limb,  and  thinner  at  ita  iddct 
and  posterior  side.  That  portion  of  the  deep  fascia  which  iaTeats  the  gluten* 
maiimus  ia  very  thin,  but  iliat  which  covers  in  the  gluteus  medias  is  eicessivcly 
thick,  and  gives  origin,  bj  its  inner  surface,  to  the  superficial  fibres  of  that 
muscle.  The  fascia  lata  ia  attached  superiorly  to  Poupart's  ligament,  the  crest 
of  the  ilium,  sacrum,  coccyi,  tuberosity  of  the  ischium,  ramus  of  the  ischium 
and  pubcs.  body  of  the  pubes,  and  pectineal  line ;  it  ban  also  a  deep  attachment 
(ligamentum  iliacum)  to  the  anterior  border  of  the  ilium,  tendon  of  origic  of  tha 
rectus  muscle  aud  border  of  the  acetabulam.  It  forms  sheaths  for  the  mnsclea 
of  the  thigh  and  femoral  vessels,  and  is  connected  wiib  the  linea  aspera  bj  means 
of  two  iiilermuKiilar  Uijameiitt,  externul  and  inleitio/ ;  the  former  extending 
from  the  inserlion  of  the  gluteus  maiimus  to  the  external  condyle,  and  eepantiiig 
the  vastus  extcmus  from  ihe  biceps  muscle;  the  iniernal  bein^  attached  to  (he 
innL-r  branch  of  the  linea  aspera  for  a  short  distance  above  the  internal  condyle, 
and  separating  the  vastna  iotemui 
[Fio.  202,  from  the  adductor  magnua.     The  fas- 

cia lata  receives  the  attachment  of  two 
muscles,  tensor  Taginse  femoris  and 
gluteus  maximus,  and  glides  over  the 
trochanter  major  on  a  bnraa.  Infe- 
riorly  it  is  inserted  into  the  bead  of 
the  tibia,  and  forms  a  bridge  acrora 
the  popliteal  space  (fovea  poplitea), 
being  continuous  between  its  p<nsu 
of  attachment  with  the  fiucia  of  the 
leg 

In  addition  to  the  smaller  openings 
in  the  faf«ia  lata  which  tranamit  tM 
small  cutaneous  vessels  and  nervea, 
there  exists  at  the  upper  and  inner 
extremity  of  the  thigh  an  oval  open- 
ing ^fuvea  Q\  ali'j),  which  gives  paMage 
to  the  superficial  lymphatic  veaeu, 
aud  the  targe  subcutaneous  tmd  of 
the  lower  extremity,  the  inteniil 
saphenous  vein,  aud  is  thence  named 
the  uiphenout  opening  The  exist* 
enco  of  this  opening  has  given  rue  to 
the  division  of  the  apper  part  of  the 
fascia  latA  into  (wo  portions,  an  IUh 
portion  and  a  pubie  portjon. 

The  iliac  portion  ia  situated  npoo 
the  iliac  side  of  the  opening;  It  if 
attached  to  the  crest  of  the  ilium,  and 
along  Poupart's  ligament  to  the  spiM 
of  the  pubes,  whence  it  is  refleetod 
downwards  and  outwards  in  as  arched 
direction,  and  forms  &/alci/art»  bor- 
der, which  constitutes  the  outer 
boundary  of  the  saphenous  opening. 
The  edge  of  this  border  immediat^ 
overlies,  and  is  adherent  to,  the  aheaUi 
nf  the  femoral  Teasels,  and  the  lower  extremity  of  the  curve  ia  oontinDona  with 
the  pubic  portion. 

The  pubic  portion,  occupying  the  pubio  side  of  the  saphenona  opening,  is 
attached  to  the  epine  of  the  pubes  and  pectineal  line;  and,  pasaing  ontwania 
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behiDd  the  theatb  of  the  femoral  vrweU,  divides  into  two  Uyen;  the  anterior 
Isjer  is  continaonB  with  that  portion  of  the  itiao  fawia  which  forms  the  sheath 
of  the  iliacns  and  psoas  muscle,  the  posterior  layer  ia  lost,  upon  the  capsule  of  the 
hip  joint. 

The  interval  hetwccn  the  falciform  border  nf  the  iliac  porlioQ  and  the  oppoeite 
rarface  of  the  pubic  portion  ie  closed  by  an  areolo-fibroua  layer,  deriv^  from 
the  Ruperficial  faecin,  md  pierced  by  numernuB  openings  for  the  passage  of  lym- 
phatic vessels,  the  cribri/orm  /aicia  (lamina  cribrosa).  The  cribriform  fascia  is 
connected  with  the  sheath  of  ibe  femoral  vessels,  and  forms  one  of  the  covering! 
of  femoral  hernia.  When  the  iliac  portion  of  the  faseia  lata  ia  removed  from  its 
attachment  to  Poupart's  ligament  and  turned  aside,  the  sheath  of  the  femonl 
vessels  (the  Femoral  or  Crural  Canal)  is 

brought  into  view;  snd  if  Poupart's  liga-  ?'"■  208. 

ment  be  carefuUydivided,  the  sheath  may 
b«  isolated,  and  its  continaatinn  with 
the  transversalis  and  iliac  fascia  demon- 
strated. In  this  view,  the  sheath  of  the 
femoral  vessels  is  an  in  fundi  bull  firm 
continuation  of  the  abdominal  fascia, 
closely  adherent  to  the  'Vessels  a  little 
way  down  the  thigh,  but  much  larger 
than  the  Te<Be!s  it  contains  at  Poupart's 
ligament.  If  the  sheath  be  opened,  the 
artery  and  vein  will  be  found  lying  side 
by  aide,  and  occupying  the  outer  two- 
tbirds  of  the  sheath,  leaving  an  infundi- 
balifonn  interval  between  the  vein  and 
inner  wall  of  the  sheath.  The  superior 
opening  of  this  space  is  natncd  the/emo- 
ral  or  crural  rin-j;  it  is  bounded  in 
front  by  Ponpart's  ligament,  behind  by 
the  01  pubis,  internally  by  Gtmbcrnat's 

Kgament,  and  externally  by  the  femoral    lignmrtic.    2,2.  IMnc  pDriinn  oril 
TMn.     The  interval  itself  serves  for  the    «'i'>'l'e<i  "Iodk  Hib  msrgin  of  ih< 
passage  of  the  superficial  lymphatic  ves-     i''""'  ""'^  ''"^K  Ponpui'.  ligin 
selsfrom  the  saphenous  opening  toalyra-     "*'  'P'"*  "^  ""•  pobei  (3).    i.  : 
pbatic  gland,  which  generally  occupies    of  il'«'^i»l"'«-'"i''>i'""'"'«t3 
the  femoral  ring,  and  from  thence  they     !»'«•"». ''*^'^"*"*r'"""'"'" 
proceed  into  the  current  of  the  deep    "      '        "''  ""*"  ^ 
lympfaatiu.     The  femoral  ring  is  closed 
merely  by  a  thin  layer  of  subserous  cel- 
liilartissue,'which  retains  the  lymphatio 
gbiid  in  its  position,  and  is  named  lep- 
(KM  cmra/e,  and  by  the   periloneom. 
It  fiiUows  from  this  description  that  the 
ftmonl  ring  mnst  be  a  weak  point  in 
the  parietcs  of  the  abdomen,  particularly 
in    the   female,  in  whom  tbe  femoral 
ttrch,  or  space  included  between  Pon- 

pvt's  ligaraent  and  the  border  of  the    ^. 

pelris,  is  larger  tbsn  in  the  male,  while 

Uw  structures  which  pass  through  it  ore  smaller.  It  happens,  consequently, 
that  if  violent  or  continued  preasore  be  made  upon  the  abdominal  viscera,  a  por- 
tioQ  of  intestine  may  be  forced  through  the  femoral  ring  into  the  iofundibulifomi 

*  This  ccllalar  tiuo*  is  lometinica  lerj  considerablj  thickened  b;r  a  deposit  of  fai 
^ihia  ill  areola,  and  forms  a  tbick  slratum  oitr  the  hrrnial  boc. 


into  two  Uj«. 


(InnoDB  urilh  th<  ■hnth  of  Lh>  piinii  (d).  ud 
iliacua  17);  tbe  utbcr  (S)  U  loit  npon  the  cap- 
■ule  of  lb«faip  joint  {0).  ID.  The  cmnl  ditto 
indoted  in  ihe  tbeatta  of  Ibe  pgont  mid  iliiicai. 
II.  GimbtrDKl'i  liKiinienL      IZ.  The   femont 
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space  io  the  sheath  of  the  femoral  vessels,  carryiDg  before  it  the  peritoDeum  and 
septum  crurale^ —  this  constitutes  Femoral  Hernia.  If  the  causes  which  gave  rise 
to  the  formatiofi  of  the  hernia  continue,  the  intestine,  unable  to  extend  further 
down  the  sheath,  from  the  close  connexion  of  the  latter  with  the  vessels,  will,  in 
the  next  place,  be  forced  forwards  through  the  saphenous  opening  in  the  fascia 
lata,  carrying  before  it  two  additional  coverings,  the  sheath  of  the  vessels  or 
fascia  propria,  and  the  cribriform  fascia;  and,  then  curving  upwards  over  Pou- 
part's  ligament,  the  hernia  will  become  placed  beneath  the  superficial  fascia  and 
interment. 

The  direction  which  femoral  hernia  takes  in  its  descent  is  at  first  tfownwards, 
then  /orwards,  and  then  vpwards  ;  and  in  endeavoring  to  reduce  it,  the  applica- 
tion of  the  taxis  must  have  reference  to  this  course,  and  be  directed  in  precisely 
the  reverse  order.     The  coverings  of  femoral  hernia  are,  the 

Integument,  Fascia  propria, 

Superficial  fascia.  Septum  crurale. 

Cribriform  fascia.  Peritoneal  sac. 

The  Deep  fascia  of  the  leg  (^fascia  cruralis)  is  attached  to  the  inner  and  outer 
tuberosity  of  the  tibia  and  bead  of  the  fibula,  and  receives  an  accession  of  fibres 
from  the  tendons  of  the  sartorius,  gracilis,  [semi-tendinosus]  and  biceps.  Between 
its  points  of  attachment,  and  especially  behind,  it  is  continuous  with  the  fascia  of 
the  thigh.  In  the  front  of  the  leg  it  incloses  the  tibialis  anticus  and  extensor 
muscles,  and  affords  origin  to  some  of  their  fibres.  On  the  outer  side  it  forms  a 
sheath  for  the  peronei  muscles ;  and  behind|  two  sheaths  superficial  and  deep ; 
the  former  for  the  gastrocnemius  and  soleus  with  the  tendo  Achillis ;  the  latter 
for  the  deep  fiexor  muscles.  At  the  ankle  these  four  sheaths  are  differently 
arranged ;  the  posterior  superficial  sheath  terminates  on  the  os  calcis  with  the 
tendo  Achillis;  the  posterior  deep  sheath  is  attached  at  one  side  to  the  border  of 
the  internal  malleolus,  at  the  other  to  the  os  calcis  ancl  inner  side  of  the  foot, 
being  blended  with  the  origin  of  the  abductor  pollicis.  This  portion  of  the  deep 
fascia  is  the  internal  annular  ligament  (laciniatum  internum);  it  sends  processes 
inwards  to  divide  the  tendons  of  the  fiexors  and  form  sheaths  for  their  passage 
into  the  foot.  The  sheath  of  the  peronei  muscles  at  the  outer  ankle  is  attached 
to  the  external  malleolus  on  one  side,  and  the  border  of  the  os  calcis  on  the  other, 
and  forms  the  external  annular  ligament  (laciniatum  externum).  The  anterior 
portion  of  the  fascia  forms  at  the  ankle  the  anterior  annular  and  the  cruciform 
ligament.  The  anterior  annular  ligament  (transversum)  is  a  band  of  transverse 
fibres  about  an  inch  and  a  half  in  breadth,  situated  immediately  above  the  joint, 
and  attached  to  the  tibia  and  fibula  at  either  side.  The  cruciform  ligament  (cru- 
ciatum)  is  composed  of  two  bands  about  half  an  inch  in  width,  blended  with  each 
other  at  their  point  of  union  on  the  front  of  the  joint.  The  internal  band  is  attached 
above  to  the  internal  malleolus  and  below  to  the  os  calcis  at  the  outer  side  of  the 
foot;  the  external  band  to  the  external  malleolus  above,  and  the  scaphoid  and 
internal  cuneiform  bone  at  the  inner  border  of  the  foot.  The  internal  band  at  its 
origin  consists  of  two  layers,  between  which  passes  the  tendon  of  the  tibialis  anti- 
cus. The  tendons  of  the  extensor  longus  digitorum  and  peroneus  tertius  have 
also  a  separate  loop  connected  with  the  cruciform  ligament,  the  ding  ligament 
(fundiforme)  of  Retzius ;  this  is  a  narrow  band  which  embraces  the  tendons  in  a 
sling-shaped  loop,  and  passes  outwards  and  backwards  to  be  attached  to  the  jsulcus 
tali  and  neighboring  part  of  the  calcaneum.  The  tendons  passing  through  the 
loops  and  sheaths  around  the  ankle  are  each  furnished  with  a  synovial  bursa. 

That  portion  of  the  fascia  cruralis  which  forms  a  septum  between  the  super- 
ficial and  deep  muscles  of  the  back  of  the  leg  is  sometimes  called  the  infermu*' 
rular  fascia  ;  and  in  operations  on  the  arteries  of  that  region  the  deep  layer  of 
the  deep  fascia.  There  is  besides  another  deep  portion  of  fascia,  above  the  pre- 
ceding, the  popliteal  fascia,  derived  from  the  tendon  of  the  semi-membranoBUS 
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miuclc  and  bindiDg  down  the  popliteos  muscle.  Bj  its  inferior  border  this 
fiucia  is  inserted  into  the  popliteal  line  of  the  tibia. 

The/a^m  dorsales  pedis  are  three  in  number,  superficial,  middle  and  deep. 

The  fascia  dorsalis  pedis  is  thin  and  covers  the  dorsum  of  the  foot,  being  con- 
finuoos  at  the  ankle  with  the  cruciform  ligament,  and  attached  at  either  side  to 
the  borders  of  the  foot,  where  it  becomes  united  with  the  plantar  fascia.  A 
second  or  middle  layer  of  fascia  covers  in  the  anterior  part  of  the  extensor  brevis 
digitomm  with  its  tendons ;  and  a  third  or  deep  layer  is  found  beneath  the  latter, 
and  covering  in  the  interossei  muscles.  On  the  interossei  muscles  the  three  lajers 
are  united,  and  the  extensor  tendons  are  consequently  separated  from  each  other 
in  their  course  to  the  toes. 

• 

The  Plantar  fascia  consists  of  three  portions,  middle  and  two  lateral. 

The  middle  portion  (fascia  plantaris  media)  is  thick  and  dense,  and  composed 
of  strong  aponeurotic  fibres,  closely  interwoven  with  each  other.  It  is  attached 
posteriorly  to  the  inferior  surface  of  the  tuberosities  of  the  os  calcis,  and  termi- 
nates under  the  heads  of  the  metatarsal  bones  in  five  fasciculi.  Each  of  these 
fasciculi  bifurcates  to  embrace  the  base  of  the  corresponding  toe,  and  is  attached 
in  the  middle  to  the  sheath  of  the  flexor  tendons,  and  at  either  side  to  the  head 
of  the  metatarsal  bone.  The  point  of  division  of  the  fascia  into  fasciculi  is 
strengthened  by  transverse  bands,  which  preserve  the  solidity  of  the  fascia  at  its 
broadest  part.  The  intervals  between  the  toes  give  passage  to  the  digital  arteries 
and  nerves  and  lumbricales  muscles. 

The  lateral  portions  (fascia  interna  et  externa)  are  thin,  and  cover  the  sides 
of  the  sole  of  the  foot;  they  are  continuous  behind  with  the  internal  and  exter- 
nal annular  ligament;  and  on  the  mesial  side  with  the  central  portion.  The 
inner  portion  is  continuous  along  the  border  of  the  foot  with  the  fascia  of  the 
dorsum ;  the  outer  portion  is  attached  to  the  os  calcis  and  base  of  the  metatarsal 
bone  of  the  little  toe,  forming  between  these  points  a  thick  band,  which  gives 
rifln  to  part  of  the  abductor  minimi  digiti  muscle. 

Besides  constituting  a  strong  layer  of  investment  and  defence  to  the  soft  parts 
situated  in  the  sole  of  the  foot,  these  three  portions  of  fascia  send  processes 
inwards,  which  form  sheaths  for  the  difierent  muscles.  A  strong  septum  is  given 
oflf  from  each  side  of  the  middle  portion  of  the  plantar  fascia,  which  is  attached 
to  the  tarsal  bones,  and  divides  the  muscles  into  three  groups,  middle  and  two 
lateral;  and  transverse  septa  are  stretched  between  these  to  separate  the  layers. 
The  aoperficial  layer  of  muscles  derive  part  of  their  origin  from  the  plantar  fascia. 


CHAPTER   VI. 

OF    THE     ARTERIES. 


The  arteries  are  the  cylindrical  tubes  which  convey  the  blood  from  the  ventri- 
cles of  the  heart  to  every  part  of  the  body.  They  are  dense  in  structure,  and 
preserve  for  the  most  part  the  cylindrical  form  when  emptied  of  their  blood, 
which  is  their  condition  after  death  :  hence  they  were  considered  by  the  ancients 
IS  the  vessels  for  the  transmission  of  the  vital  spirits,'  and  were  therefore  named 
arteries  («)p  rijptlpj  to  contain  air). 

The  artery  proceeding  from  the  left  ventricle  of  the  heart  contains  the  pure  oi 
arterial  blood,  which  is  distributed  throughout  the  entire  system,  and  constitutes 
with  its  returning  veins  the  greater  or  systemic  circulation.     That  which  ema- 

*  To  Qalen  is  due  the  honor  of  baviog  diycoTcred  that  arteries  contained  blood,  and  net 
air. 
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nates  from  the  right  ventricle  conveys  the  impure  blood  to  the  lungs;  and  with 
its  corresponding  veins  establishes  the  lesser  or  pulmonary  circulation. 

The  whole  of  the  arteries  of  the  systemic  circulation  proceed  from  a  single 
trunk,  named  the  aorta,  from  which  they  are  given  off  as  branches,  and  divide 
and  subdivide  to  their  ultimate  ramifications,  constituting  the  great  arterial  tree 
which  pervades  by  its  minute  subdivisions  every  part  of  the  animal  frame.  The 
mode  in  which  the  division  into  branches  takes  place  is  deserving  of  remark. 
From  the  aorta  the  branches,  for  the  most  part,  pass  off  at  right  angles,  as  if  for 
the  purpose  of  checking  the  impetus  with  which  the  blood  would  otherwise  rush 
along  the  cylinders  from  the  main  trunk ;  but  in  the  limbs  a  very  different 
arrangement  is  adopted;  the  branches  are  given  off  from  the  principal  artery  at 
an  acute  angle,  so  that  no  impediment  may  be  offered  to  the  free  circulation  of 
the  vital  fluid.  The  division  of  arteries  is  usually  dichotomous,  as  of  the  aorta 
into  the  two  common  iiiacs,  common  carotid  into  the  external  and  internal,  &c. ; 
but  in  some  few  instances  a  short  trunk  divides  suddenly  into  several  bnnohes 
which  proceed  in  different  directions ;  this  mode  of  division  is  termed  an  oxm,  as 
the  thyroid  and  coeliac  axis. 

In  the  division  of  an  artery  into  two  branches,  it  is  observed  that  the  com- 
bined area  of  the  two  branches  is  somewhat  greater  than  that  of  the  single  trunk; 
and  if  the  combined  area  of  all  the  branches  at  the  periphery  of  the  body  were 
compared  with  that  of  the  aorta,  it  would  be  seen  that  the  blood,  in  passing  from 
the  aorta  into  the  numerous  distributing  branches,  was  flowing  through  a  conical 
space,  of  which  the  apex  might  be  represented  by  the  aorta,  and  the  oase  by  the 
surface  of  the  body.  The  advantage  of  this  provision  in  facilitating  the  circula- 
tion is  sufliciently  obvious ;  for  the  increased  channel  which  is  thus  provided  for 
the  current  of  the  blood,  serves  to  compensate  for  the  retarding  influence  of  fric- 
tion, resulting  from  the  distance  of  the  heart  and  the  division  of  the  vessels. 

Communications  between  arteries  are  free  and  numerous,  and  increase  in  fre> 
quency  with  the  diminution  in  size  of  the  branches ;  so  that,  through  the  medium 
of  the  minute  ramifications,  the  entire  body  may  be  considered  as  one  uninter- 
rupted circle  of  itnosculations  or  anastomoses  (dva,  between,  orofiay  mouth).  This 
increase  in  the  frequency  of  anastomosis  in  the  smaller  branches  is  a  provision  for 
counteracting  the  greater  liability  to  impediment  existing  in  them  than  in  the 
larger  branches.  Where  freedom  of  circulation  is  of  vital  importance,  this  oom- 
munication  of  the  arteries  is  very  remarkable,  as  in  the  circle  of  Willis  in  the 
cranium,  or  in  the  distribution  of  the  arteries  of  the  heart.  It  is  also  strikingly 
seen  in  situations  where  obstruction  is  most  likely  to  occur,  as  in  the  distribution 
to  the  alimentary  canal,  around  joints,  or  in  the  hand  and  foot.  Upon  this  free 
communication  existing  everywhere  between  arterial  branches  is  founded  the 
principle  of  cure  by  the  ligature  of  large  arteries ;  the  ramifications  of  the  branches 
given  off  from  the  artery  above  the  ligature  inosculate  with  those  which  proceed 
from  the  trunk  of  the  vessel  below  the  ligature ;  these  anastomosing  branches 
enlarge  and  constitute  a  collateral  circulation,  in  which,  as  is  shown  in  the  pre- 
parations made  by  Sir  Astlcy  Cooper,  several  large  branches  perform  the  ofBce  of 
the  single  obliterated  trunk.' 

The  arteries  do  not  terminate  directly  in  veins ;  but  in  an  intermediate  system 
of  vessels,  which,  from  their  minute  size  (^about  ^An  of  an  inch  in  diameter,)  are 
termed  capillaries  (capillus,  a  hair).  The  capillaries  constitute  a  miorosoopic 
network,  which  is  distributed  through  every  part  of  the  body,'  so  as  to  render  it 
impossible  to  introduce  the  smallest  needle-point  beneath  the  skin  without  wound- 
ing several  of  these  fine  t^s8els.  It  is  through  the  medium  of  the  oapillaries,  that 
all  the  phenomena  of  nutrition  and  secretion  are  performed.     They  are  remark- 

*  I  have  a  preparation,  showing  the  collateral  circulation  in  a  dog,  in  which  I  tied  tli« 
abdominal  aorta ;  the  animal  died  from  over-feeding  nearly  two  years  after  the  operation. 

*  The  only  organs  in  which  capillaries  are  wanting,  are  the  corpora  cavemoaa  pania,  and 
uterine  placenta. 
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able  for  ihcir  QDiformity  of  diameter,  aod  for  the  coDstant  diviBioDB  and  commn- 
nioations  which  take  place  between  them,  without  bdj  alteration  of  tiie.  Tbcy 
inOMulate  od  the  one  hand  with  the  tenninal  ramoKuU  of  the  arteries;  and  on 
the  other  with  the  minute  radiclea  of  the  Tcins. 

Abtxbiks  are  composed  of  three  coatp,  ezteraal,  middle,  and  iDtemal. 

The  txtemal  coat  [tunica  adventitia,]  is  firm  and  strong,  and  formed  of  tieenes 
which  take  a  longitudinal  or  oblique  direction;  it  is  thin  in  the  large  arteriea, 
bat  thicker  than  the  middle  coat  in  arteriea  of  small  and  medium  size,  and  coni- 
pooed  of  areolar  and  elastic  tissue.  The  areolar  tiuue  consista  of  fine  and  coarse 
fsseiculi  and  separate  fibrils,  among  which  are  scattered  nnmerons  elongated 
nuclei ;  in  arteries  of  the  smallest  size  the  areolar  tissue  is  more  nucleated  and 
loses  its  fibrous  characler,  and  ultimately  in  the  luinuteEt  vcesel  is  changed  into 
a  delicate  homogeneous  membrane,  in  which  the  nuclei  are  gradually  lost.  Tbo 
'lailic  liuue  exists  in  small  quantity  in  tbe  large  arteries,  occupies  the  deep 
layer  of  the  external  coat,  and  is  not  distinctly  separable  from  the  middle  coat. 
In  arteries  of  medium  size  it  is  more  abundant,  consists  of  larger  fibres,  and  ia 
laminated,  the  laminte  approaching  in  character  to  elaaiic  membrane.  In  small 
arteriea  the  elastic  tissue  exists  as  a  fine  network  in  the  deep  layer  of  the  external 
coat;  in  Tesaels  atill  smaller  it  presents  itself  in  a  developmental  form  aa  fusiform 
cells,  and  in  the  smallest  disappears  altogether. 

The  middle  or  contraetile  coat  [tunica  media,]  is  thick  and  laminated,  and  com- 
powd  of  structures  which  take  a  transverse  or  circular  direction;  hence  it  ii 
brittle  and  eauly  cut  through  when  a  ligature 
ia  applied.  In  the  small  arteries  it  is  wholly 
composed  of  smooth  muscular  fibres ;  in  arte- 
ries of  medinm  size,  as  the  external  and  inter- 
Dftl  carotid,  brachial,  crural,  and  popliteal,  of  a 
mlxtnre  of  smooth  muscular  and  clastic  tissue ; 
and  in  the  large  arteries,  as  the  aorta,  com- 
mon carotids  and  iliaca,  cbic&y  of  elastic  tissue. 
The  tmooth  muicufur  litiue  is  the  only  compo- 
DeDt  stmctura  of  the  middle  c<  ~  " 
ries;  in  which  there  are  two  c 
the  fibres  about  i^'go  of  an 
ter  being  arranged  in  ringa;  in  small 
rim  there  is  but  one  muscular  laroi 
elements  of  the  fibres  being  shorter 
proportion  u  tbe  arteries  are  more  and  more 
ninate,  beooming  reduced  to  tbe  earliest  de- 
Tolopmeutal  form,  namely,  short  elliptie  cells 
with  oblong  nuclei ;  ultimately  they  are  com- 
pletely lost.  In  arteries  of  medium  size, 
•lastio  fibres  are  superadded  to  tbe  muscular 
fibres,  the  latter  predominating  for  awhile,  and 
in  the  large  arteries  the  smooth  muscular  fibres 
■re  reduced  to  their  cellular  form  and  gndu- 
■Uj  diminished  in  namber  and  importance, 
■Btil  they  exiat  as  mere  rudimentary  elementa 
HUtered  among  the  layera  of  elastic  tissue,  of 
which  the  middle  eoat  of  large  arteries  is  principally  composed.  The  elattic  tiuue 
it  absent  alto^ther  in  the  middle  cost  of  small  arteries,  but  makes  its  appear- 
ance in  artenea  of  medium  aiie  as  fine  fibres  disposed  in  a  network  of  wide 
■wtbes.  In  the  larf:er  kind  of  medium-sised  arteries,  tbe  elastic  network  is  min- 
gled with  areolar  tissue,  and  a  tendency  to  the  alternation  of  these  tissues  begins 
to  be  apparent;  furthermore,  in  some  of  the  largest  of  the  medium  arteries  the 
elutk  liasno  is  found,  in  paria  of  the  Tessel,  to  occupy  the  whole  thickoeu  of  \W 
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middle  coat,  thus  leading  upwards  to  tbe  large  vessels  in  which  the  elRstic  Ussne 
JB  the  chief  constituent.  While  thus  oncrotching  bs  it  were  on  the  Btruoture  of 
the  middle  coat  of  aTtcTies,  tbe  elastic  tissue  preseuls  a  corTenponding  seriM  of 
transitional  forms ;  at  first  it  exists  as  fine  fibres  disposed  eingl;  or  in  a  fine  net- 
work with  open  nieshea;  then  the  fibres  become  larger  and  tbe  meBhea  closer; 
aad  interlaced  so  as  to  fonn  a  fibrouD  membrane  with  narrow  meshes;  next  1^ 
the  increase  of  breadth  of  their  fibres  and  tbeir  intimate  union  or  fusion,  a  homo- 
fccneous  membrane  is  formed,  in  which  the  meshes  appear  us  simple  perforations 
(fenestrated  membrane).  In  medium-sized  nrtericfi  the  elastic  tissue  forms  a 
BJngle  layer,  lying  exteriorly  to  the  mnscular  fibres  in  tbe  largest  arteries  of  tfak 
class;  it  is  mingled  with  areolar  tissue,  and  exhibits  a  tendency  to  become  lanu- 
nated,  the  lamlnm  alternating  with  similar  layers  of  areolar  tissue.  In  the  large 
arteries  tbis  is  tbe  common  character  of  tbe  middle  coat;  the  elastic  tissne  i> 
laminated,  and  between  tbe  laminse  are  strata  of  areolar  nnd  muscular  tisane. 
The  presence  of  elastic  tissue  as  a  chief  constituent  of  tbe  middle  coat  of  arteries, 
pvcs  them  a  yellow  color,  while  those  arteries  in  which  tbe  muscular  tissue  is 
abundant  have  a  reddisb  tint.  In  the  aorta,  the  laminse  of  tbe  middle  coat  an 
forty  or  fifty  in  number. 

Tbe  internal  coat  [tunica  intima,1  is  the  thinnest  of  the  three,  and  eanly 
broken   in  the  transverse  direction ;  it  is  composed  irf 
Fio.  207.  two  layers,  an  internal  layer  or  epitheh'iim,  and  an  ex- 

ternal eiai/ic  membrane,  which  is  cither  homogeneotu 
or  made  up  of  elastic  elements,  disposed  in  a  longitudi- 
nal direction.  In  the  middle-died  and  large  arteries 
there  is  a  third  and  intermediate  layer,  consisting  of  an 
imperfect  areolar  tissue  provided  with  a  network  of 
clastic  tissue,  and  presenting  in  certain  situations  a 
peculiar  structure  which  has  received  the  name  of 
ttriped  lanie/lx.  The  epithelium  is  composed  of  slender 
fusiform  cells  with  elongated  nuclei,  lying  parallel  with 
tbe  axis  of  the  vessel ;  tney  are  more  lengthened  in  the 
small  than  in  the  large  arteries,  and  in  those  of  tbe 
smallest  calibre  are  only  distinguishable  by  their  nuclei. 
The  elastic  layer  is  a  thin,  homogeneous  membrane  of 
the  fenestrated  kind,  perforated  with  minute  oblong 
openingfl  having  a  direction  parallel  with  the  axis  of  the 
vessel.  It  is  folded  into  longitudinal  rugse  when  the  veeeel  is  empty,  and 
becomes  extremely  delicate  and  is  finally  lost  in  tbe  minute  vessels.     Exteriorly 
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this  layer  assumes  a  reticulated  cbaracter,  and  is  made  up  of  a  loDgitudiua]  net- 
work of  elastic  fibres.  The  intermediate  layer  of  the  internal  coat,  found  only  in 
the  larger  arteries,  is  lamellated  ana  composed  of  elements  which  have  a  longitu- 
dinal direction.  The  striped  lamellx  are  situated  in  this  layer,  and  consist  of 
clear  lamellao,  sometimes  striped,  sometimes  nucleated,  and  sometimes  homoge- 
neous. They  lie  immediately  beneath  the  epithelium,  and  when  nucleated  bear 
so  close  a  resemblance  to  that  layer,  as  to  have  been  regarded  as  a  metamor- 
phosed epithelium;  when  homogeneous  their  nearest  analogue,  is  elastic  mem- 
brane, to  which  tissue  they  appear  to  belong.  In  the  internal  coat  of  certain  arte- 
ries, as  of  the  axillary  and  popliteal,  Kolliker  has  found  smooth  muscular  fibres. 
In  taking  a  summary  survey  of  the  constituent  tissues  of  the  three  coats  of 
arteries  in  their  order  of  succession  from  without  inwards,  it  will  be  seen  that 
the  external  coat  consists  of  areolar  and  elastic  tissue.;  the  middle  coat  of  smooth 
muscular  fibre,  areolar  and  elastic  tissue,  and  the  internal  coat  of  elastic  tissuo 
and  epithelium. 

Capillaries  or  capillary  vessels  have  only  one  coat,  which  is  thin,  transpa- 
rent, and  structureless;  resembling,  in  this  respect,  cell-membrane  and  the  sar- 
oolemma  of  muscular  fibre;  in  approaching  the  arteries  and  veins  this  coat 
becomes  somewhat  thicker,  and  is  finally  lost  in  the 
elastic  membrane  of  the  internal  coat  of  the  arteries, 
and  in  that  of  the  middle  coat  of  the  veins.  The  in- 
creasing thickness  of  the  coat  of  capillaries  causes  a 
distinction  of  these  vessels  into^ne  and  coarse,  and 
the  latter  gradually  augmenting  in  size  and  complexity 
of  structure,  become  the  transitional  vessels.  On  the 
inner  surface  of  capillaries,  and  dispersed  at  short 
distances,  are  oblong  nuclei ;  the  nuclei  become  placed 
nearer  together  in  the  coarse  capillaries  and  transi- 
tional vessels,  and  in  the  arteries  and  veins  constitute 
the  epithelial  layer  of  the  internal  coat.  In  distribu- 
tion, capillary  vessels  form  plexuses  by  their  frequent 
communication  with  each  other;  and  these  plexuses 
present  considerable  variety  in  the  closeness  of  their 
meshes  and  the  number  and  size  of  the  vessels. 
They  are  most  abundant  and  largest  in  the  lungs, 
liver,  kidneys,  and  other  secreting  glands,  also  in  the 
skin  and  mucous  membrane,  where  a  secreting  func- 
tion has  to  be  performed;  and  least  abundant  and 
smallest  in  the  muscles,  nerves,  organs  of  sense,  serous 
membranes  and  tendons,  where  nutrition  only  has  to 
be  accomplished.  In  the  bones  the  capillaries  are 
large,  but  the  plexuses  scanty. 


The  arteries,  in  their  distribution  through  the  body 
are  included  in  a  loose  areolo-fibrous  investment, 
which  separates  them  from  surrounding  tissues,  and  is 
called  a  sheath.  Around  the  principal  vessels  the 
sheath  is  an  important  structure ;  it  is  composed  of 
areolar  tissue,  intermingled  with  aponeurotic  fibres, 
and  is  continuous  with  the  fascisB  of  the  region  in 
which  the  arteries  are  situated,  as  with  the  thoracic 
and  cervical  fascia  in  the  neck,  transversalis  and  iliac 
fascia,  fascia  lata  in  the  thigh,  &c.  The  sheath  of 
the  arteries  contains  also  their  accompanying  veins,  and  sometimes  a  nerve. 

The  coats  of  arteries  are  supplied  with  blood  like  other  organs  of  the  body, 
their  vessels  proceed  from  the  neighboring  small  branches,  and  are  named  vasa 
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YE8SEL8 ;  from  the  brain : 
after  Kolliker.  1.  Minate  ar- 
tery.  2.  Trannitional  capil- 
lary. 3,  3.  Coar«e  capillariet 
with  thick  coat.  repreBented 
by  adoublecontourline.  4,4. 
Fine  eapillarief,  with  single 
contour.  The  nuclei  arc  seen 
widely  scattered  in  4  an  i  3 : 
more  closely  congregated  in 
2 ;  and  still  more  so  in  1 ; 
where  they  form  an  epithe- 
thelium.  a.  The  transrerse 
elongated  nuclei  of  muscular 
cells;  the  incipient  muscular 
coat  of  the  artery. 
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vasorum.  The  vasa  vasornm  or  vasa  nutritia  are  distributed  in  the  ezteroal 
coat,  some  few  making  their  waj  among  the  external  layers  of  the  middle  coat. 
They  are  met  with  even  on  the  smallest  arteries,  and  form  a  rich  capillary  net- 
work with  rounded  meshes.  The  small  veins  which  return  the  blood  from  the 
capillaries,  open  into  the  companion  veins  of  the  artery.  The  nervei,  like  the 
vasa  vasorum,  are  found  only  in  the  external  coat,  and  are  wanting  altogether  in 
many  arteries,  as  in  those  of  the  cerebral  and  spinal  substance,  the  choroid  mem- 
brane of  the  ovum,  the  placenta,  and  also  in  the  arteries  of  some  muscles,  glands, 
and  membranes. 

In  the  consideration  of  the  arteries,  we  shall  first  describe  the  aorta,  and  the 
branches  of  that  trunk  with  their  subdivisions,  which  together  constitute  the 
efferent  portion  of  the  systemic  circulation ;  and  then  the  pulmonary  artery  as 
the  efferent  trunk  of  the  pulmonary  circulation. 

AORTA. 

The  Aorta  arises  from  the  base  of  the  left  ventricle,  at  the  middle  of  tbe  root 
of  the  heart,  and  presents  at  its  commencement  an  enlargement  (bulbus  aortse) 
caused  by  three  dilatations  of  the  walls  of  the  vessel,  the  sinus  aortici  (sinus 
Valsalvae)  and  corresponding  with  the  three  semilunar  valves.  It  ascends  at 
first  forwards  and  to  the  right,  then  curves  backwards  and  to  the  left,  and 
descends  on  the  left  side  of  the  vertebral  column  to  the  fourth  lumbar  vertebra. 
Hence  it  is  divided  into  the  arch  and  descending  aorta. 

The  Arch  of  the  aorta  (arcus  aortao),  commencing  at  a  point  corresponding 
with  tbe  articulation  of  the  cartilage  of  the  fourth  rib  with  the  sternum  on  the 
left  side,  crosses  behind  and  near  the  sternum  to  a  point  corresponding  with  the 
upper  border  of  the  articulation  pf  the  second  rib  with  the  sternum  on  the  right 
side.  It  then  curves  backwards  and  to  the  left,  and  descends  to  the  left  side  of 
the  body  of  the  third  dorsal  vertebra,  and  at  tbe  lower  border  of  the  latter  ver- 
tebra becomes  the  thoracic  aorta. 

The  first  or  ascending  portion  of  the  arch  (aorta  ascendens),  a  little  more  than 
two  inches  in  length,  is  almost  wholly  contained  within  the  pericardium.  It  is 
crossed  in  front  by  the  pulmonary  artery )  on  its  left  side  it  has  the  left  auricle 
and  pulmonary  artery :  on  its  right  the  right  auricle  and  superior  vena  cava;  and 
behind  tbe  right  pulmonary  artery  and  veins. 

The  second  or  transverse  portion  of  tbe  arch  is  crossed  in  front  by  the  left 
phrenic  nerve,  left  ncrvus  superficialis  cordis,  left  inferior  cardiac  of  the  pneumu- 
gastric,  and  left  pneumogastric  nerve.  Behind  it  is  in  relation  with  the  trachea, 
oesophagus,  thoracic  duct,  nerves  to  the  deep  cardiac  plexus,  and  left  recurrent 
nerve.  Above  it  gives  off  the  arteria  innominata,  left  carotid  and  left  subclavian 
artery,  and  supports  the  left  vena  innominata ;  and  beloiD  is  in  relation  with  tbe 
superficial  cardiac  plexus,  bifurcation  of  the  pulmonary  artery,  cord  of  the  ductus 
arteriosus,  left  bronchus,  and  left  recurrent  nerve. 

The  third  or  descending  portion  of  the  arch  lies  against  the  third  dorsal  ver- 
tebra, and  is  partially  covered  by  the  left  pleura. 

Aorta  desgendens.  —  Tbe  descending  aorta  is  subdivided  in  correspondence 
with  the  two  great  cavities  of  tbe  trunk,  into  the  thoracic  and  abdominal  aorta. 

Aorta  thoracica,  — The  thoracic  aorta  commencing  at  the  lower  border  and 
left  side  of  the  third  dorsal  vertebra  curves  gently  towards  the  right  as  it  descends, 
and  as  it  passes  through  the  aortic  opening  of  the  diaphragm  lies  on  the  middle 
line  of  the  vertebral  column. 

It  is  in  relation  behindy  with  tbe  vertebral  column  and  lesser  vena  aiygos ;  in 
front,  with  the  oesophagus  and  right  pneumogastric  nerve ;  to  the  left  side,  with 
the  pleura ;  and  to  the  right  with  the  thoracic  duct. 


ABDOMINAL     . 


Aorta  abdomiiuilit.  —  The  abdomioBl  aorta  enten  the  Dbdomen  through  th« 
aortie  opeoiog  of  the  diaphragm,  and  betweeo  the  two  pillars  of  that  tnuscle.    In 


nmmcnl  Ii  placed  on  tlie  dilkUlioii  liDoiin  ■■  tba  f inaa  qunrlai  vel  miiiiniu)  VbImIvk. 
S.  TraDiTfiH  portion  of  Ifae  arrb.  S.  Tbonicic  porlion  of  lbs  deiceoding  aorU.  i.  Artcrik 
iBBamiDiU,  diTiding  Inlo,  i,  lbs  right  coanoon  tarotid,  whick  again  diridei  «t  A.  Id(d  Ibe 
(Itcrail  and  intcrpal  carotid  ;  aod  7,  the  right  iDbclaTiail  artcr7.  S.  Aiillarj  artcrj;  ita 
•Ilcnt  ii  deiiKnalcd  bj  \  dalt«d  lios.  9.  Brtuhial  arlerj.  10.  Right  pneumogMlria  ntrra 
raoniDg  b;  lb<  lidc  of  the  common  carotid  in  front  of  Ibe  right  pubcioTiaii  arierr.  and  hehlsd 
tbt  root  of  (he  right  long.  II.  Lcl^  common  carotid,  btviog  on  iti  onler  ildc  (he  left  pnan- 
■ofMtria  nerirt,  whieb  crottet  the  arch  of  ths  aorta,  and  ai  it  rcncbei  iti  lower  twrder  giTH 
off  Iha  left  reenrrent  ii«rvt.  12.  Left  mbclarian  artery  bteoming  ■■ii1ai7  and  bt^cbial  la 
In  coane.  Ilk*  tb<  trtttf  ot  the  oppoiile  aide.  13.  TrDnIc  of  the  pDltoODnrj  artery  COD- 
naetad  to  the  coneartlj  of  the  arch  of  the  aorta  bj  a  Bbroui  cord,  the  remaine  ot  tbe  dnetni 
arlMiaiaa.  14.  Left  palmotisr]' srlety.  15.  Right  poloiODary  artery.  IB.  Trachea.  IT. 
Bight  bmDcbat.  18.  L«fl  bronebui.  IS,  10.  Palmonary  reine.  IT,  lb,  IS.  on  tbe  right 
tUm,  and  U,  IS,  ID,  on  the  l*rt,canititDU  th*  roota  of  the  corrtiponding  Innga,  and  the  rtla- 
tt*a  poailioo  of  the  Tcaaeli  ia  preierTcd.  !D  Bronchial  arteriea.  21,  £1.  Inlrrcoatal  arte. 
tIm;  thabranohea  from  the  front  ot  the  aoris  abore  and  below  the  nntober  3  are  pericardiaa 
aod  mophagaal. 

ha  conne  downverda,  it  lies  on  the  vertebral  column  to  the  left  of  the  middle 
Yiae,  and  tcnninatea  on  the  fomth  lumbar  vertebra,  bj  dividing  ioto  the  two 
mnmon  ili^o  arteriea.  It  ia  crossed  in  front  by  tbe  left  renal  vein,  paocreaa, 
tnnsverae  duodenum,  and  mesentery,  aod  is  in  relation  behind  with  tbe  thoraoio 
dK,  receptacalum  cfayli,  and  left  lumbar  veins.  Oa  ita  leji  tide  is  situated  the 
left  BemiloDnr  ganglion,  anpn-renal  capsule,  and  sympathetic  nerve}  on  its  right, 
tbe  tnrerior  vena  cava,  right  semilunar  ganglion,  and  commencement  of  the  vena 
aaygos. 
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Plan  of  the  Relations  of  the  Abdominal  Aorta, 

In  Front. 

Left  renal  vein, 

Pancreas, 

Transverse  duodenum. 

Mesentery, 

Aortic  plexus. 


Right  Side, 

Vena  cava, 
Right  semilunar  gan- 
glion, 
Vena  azygos. 


Abdominal  Aorta. 


Left  Side. 

Left  semilunar  gan- 
glion, 

Left  supra-renal  cap- 
sule, 

Sympathetic  nerve. 


Behind, 

Thoracic  duct, 
Receptaculum  chyli, 
Left  lumbar  veins. 


Branches.  —  The  Iraoches  of  the  aorta  arraoged  ii    i  tabular  form,  are  as 
follows :  — 


Arch 


I 


ascendivy  portion  ^ 
transverse  portion. 


Coronary,  right  and  left 

.   ,    .    .  .     ^  f  Rificht  carotid, 

Aiteria  innominata,  .    |  ^^^^  subclaviaa. 

I  .ATT  oorntirl  V         o 


TJtoracic.  aorta 


Abdominal  aorta , 


Left  carotid, 
Left  subclaviaD. 
'  Pericardiac, 
Bronchial, 
(Esophageal, 
Intercostal. 
Phrenic. 

C  Gastric, 
G celiac  axis  •<  Hepatic, 

(^  Splenic. 
Supra-renal, 
Renal, 

Superior  mesenteric, 
Spermatic, 
Inferior  mesenteric, 
Lumbar, 
Sacra  media, 
Common  iliacs. 


The  CORONARY  ARTERIES  (cardiacse)  arise  from  the  aortic  sinuses  at  the 
commencement  of  the  ascending  portion  of  the  arch  of  the  aorta,  immediately 
9bove  the  free  margin  of  the  semilunar  valves. 

The  left  coronary  ^coronaria  cordis  sinistra)  passes  forwards,  between  the  pul- 
monary artery  and  left  appendix  auriculae,  and  divides  into  two  branches;  one 
(if  which  (posterior)  winds  around  the  base  of  the  left  ventricle  in  the  aarionlo- 
ventricular  groove,  and  inosculates  with  the  right  coronary,  forming  an  arterial 
circle  around  the  base  of  the  heart;  the  other  (anterior)  passes  along  the  groove 
of  union  of  the  two  ventricles,  on  the  anterior  aspect  of  the  heart,  to  its  apex, 
where  it  anastomoses  with  the  right  coronary.  The  lefl  coronary  artery  supplies 
the  left  auricle  and  anterior  surface  of  both  ventricles. 

The  right  coronary  (coronaria  cordis  dextra)  passes  forwards,  between  the 
root  of  the  pulmonary  artery  and  the  right  auricle,  and  winds  along  the  auriculo* 
ventricular  groove,  to  the  posterior  longitudinal  furrow;  it  then  descends  along 
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the  posterior  aspect  of  the  heart  to  its  apex,  and  inosculates  with  the  left  coro- 
nary. It  is  distributed  to  the  right  auricle  aud  veDtricle,  and  posterior  surface 
of  J^th  veutridesy  and  sends  a  large  branch  along  the  sharp  margin  of  the  right 
▼entricle  to  the  apex  of  the  heart. 

ARTERIA    INNOMINATA. 

The  Arteria  innomtnafa  [brachio-cephalio  artery]  (fig.  209, «)  is  the  first  and 
largest  artery  given  o£f  by  the  arch  of  the  aorta.  It  is  an  inch  and  a  half  in 
length,  and  ascends  obliquely  towards  the  right  stemo-clavicular  articulation, 
where  it  divides  into  the  risht  carotid  and  right  subclavian  artery. 

Belatians,  —  It  is  in  relation,  in  front,  with  the  left  vena  innominata,  ster- 
num, and  origin  of  the  stemo-hyoid  and  stemo-thyroid  muscle ;  behind,  with  the 
trachea  and  right  pneumogastric  nerve ;  to  the  right  with  the  right  vena  innomi- 
nata and  pleura ;  to  the  le/ty  with  the  left  common  carotid  artery  and  remains 
of  the  thymus  gland. 

Plan  of  the  Belations  of  the  Arteria  Innominata, 

In  Front, 

Left  vena  iDDominata, 
Sternum, 
Stemo-hyoideas, 
Stemo-thyroideuB. 


Right  Side. 

Right  vena  innomiData. 
Pleara. 


Arteria  iDnomioata. 


Lt/t  Side. 

Left  carotid  y 
RemaiDS  of  thymus. 


Behind, 

Trachea, 
Right  pneumogastric  nerr e. 

The  arteria  innominata  occasionally  gives  off  a  small  branch,  which  ascends 
along  the  middle  of  the  trachea  to  the  thyroid  gland.  This  branch  was  described 
by  Neubauer,  as  the  thyroidea  ima  (lowest  thyroid  artery),  and  Dr.  Harrison 
names  it  the  middle  thyroid  artery,  A  knowledge  of  its  existence  is  important 
in  performing  the  operation  of  tracheotomy. 


COMMON     CAROTID    ARTERIES. 

The  common  carotid  arteries  (carotis  communis  vel  primitiva;  xapa,  the  head) 
ariaei  the  right  from  the  bifurcation  of  the  arteria  innominata  opposite  the  right 
stemo-clavicular  articulation,  the  le/t  from  the  arch  of  the  aorta.  It  follows, 
therefore,  that  the  right  carotid  is  shorter  than  the  left;  it  is  also  more  anterior; 
and,  in  consequence  of  proceeding  from  a  branch  instead  of  from  the  main  trunk, 
is  larger  than  its  fellow. 

The  Eight  common  carotid  artery,  (fig.  209,  s)  ascends  the  neck  perpendicu- 
krlj  by  the  side  of  the  trachea  and  larynx,  from  behind  the  right  stemo-clavic- 
ihr  articulation  to  a  level  with  the  upper  border  of  the  thyroid  cartilage,  where 
It  divides  into  the  external  carotid  and  internal  carotid. 

The  Left  common  carotid  (fig.  209,  h^  passes  somewhat  obliquely  outwards 
fnm  the  arch  of  the  aorta  to  the  side  or  the  neck,  and  thence  upwards  by  tho 
tide  of  the  trachea  and  odsophasus  to  a  level  with  the  upper  border  of  the  thyroid 
cartilage,  where  it  divides  like  the  right  common  carotid  into  the  external  carotid 
and  internal  carotid. 

BdationM,  — -  The  common  carotid  artery,  in  the  neck,  is  inclosed  in  a  fibrous 
19 
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ebeathy  which  also  contains  the  internal  jugular  vein,  lying  to  the  outer  side  of 
the  arterj,  and  the'  pneumogastrio  nerve,  which  lies  between  and  behind  both. 
The  sheath  rests  on  the  vertebral  column,  having  interposed  the  sympathetic 
nerve  and  anterior  muscles  of  the  vertebral  column,  namely,  longus  colli  and 
rectus  anticus  major ;  and  being  crossed  behind  by  the  inferior  thyroid  artery 
and  recurrent  laryngeal  nerve.  To  the  inner  side  of  the  carotid  is  the  trachea, 
recurrent  laryngeal  nerve,  and  larynx;  to  its  outer  side,  and  inclosed  in  its 
sheath,  the  jugular  vein  and  pneumogastrio  nerve ;  and  in  fronts  the  sterno-thy- 
roid,  sterno-hyoid,  sterno-mastoid,  omo-hyoid,  and  platysma  muscles,  and  the 
desceudens  noni  nerve.  The  left  common  carotid,  in  addition  to  the  relations 
just  enumerated,  which  are  common  to  both,  is  crossed  near  its  commencement 
by  the  left  vena  innominata,  and  supports  the  remains  of  the  thymus  gland ;  it 
lies  on  the  trachea ;  then  gets  to  its  side,  and  is  in  relation  with  tho  oesophagOB 
and  thoracic  duct :  to  facilitate  the  study  of  these  relations,  I  have  arranged 
thorn  in  a  tabular  form. 


Plan  of  the  Relations  of  the  Common  Carotid  Artery. 

In  Front. 

Platysma, 

Bescendens  noni  nerve, 
Omo-hyoideus, 
Stern  o-mastoideus, 
Sterno-hyoideus, 
Sterno-thyroideus. 


ExtemaUy. 

Internal  jugular  vein, 
Pneamogastrio  nerve. 


Common 
Carotid  Artery. 


InUmatly. 

Trachea, 
Larynx, 

Recurrent  laryngeal 
nerre. 


Behind. 


Longus  colli. 
Rectus  anticus  major, 
Sympathetic  nerve, 
Inferior  thyroid  artery. 
Recurrent  laryngeal  nerve. 

Additional  Relations  of  the  Left  Common  Carotid, 

In  Front  Behind.  Internally.  Extemalfy. 

Left  vena  innominata,        Trachea,  Arteria  innominata,        Pleura. 


Remains  of  thymus. 


Thoracic  duct.        (Esophagus. 


EXTERNAL  OAROTID  ARTERY. 

The  External  carotid  artery  (carotis  externa)  ascends  nearly  perpendicularly 
from  opposite  the  upper  border  of  the  thyroid  cartilage,  to  the  space  between  the 
neck  of  the  lower  jaw  and  meatus  auditorius,  where  it  divides  into  two  terminal 
branches,  temporal  and  internal  maxillary. 

Relations.  —  In  front  it  is  crossed  by  the  posterior  belly  of  the  digastricus, 
stylo-hyoideus,  and  platysma  myoides ;  by  the  hypoglossal  nerve  near  its  origin ; 
higher  up  it  is  situated  in  the  substance  of  the  parotid  gland,  and  has  in  front 
the  facial  merve  and  temporo-maxillary  vein.  Behind,  it  is  separated  from  the 
internal  carotid  by  the  stylo-pharyngeus  and  stylo-glossus  muscle,  glosso-phaiTn- 
geal  nerve,  and  part  of  the  parotid  gUnd. 
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Plan  of  the  Relations  of  the  External  Carotid  Artery, 


In  Front. 

Platysma, 
IMgastricns, 
Stylo-hyoideas, 
Hypoglossal  nerre, 
Facial  Derre, 
Temporo-maxillary 

Teio, 
Parotid  gland. 


External 
Carotid  Artery. 


Behind. 

8tyIo-pharyogeu8, 
Stylo-gloBsus, 
Olosso- pharyngeal 

nenre. 
Parotid  gland. 


Branches.  —  The  branches  of  the  external  carotid^  ten  in  number,  may  be 
amnged  into  three  groups,  anterior,  posterior,  and  ascending.  Thej  are  as 
foUows: — 


Anterior. 

Superior  thyroid, 

Lingual, 

Facial. 


Posterior, 

Stemo-mastoid, 
Occipital, 
Posterior  auricular. 


Ascending, 

Ascending  pharyngeal.  Temporal, 

Parotidean,  Internal  maxillary. 

The  anterior  branches  arise  from  the  commencement  of  the  external  carotid, 
within  a  short  distance  of  each  other.  The  lingual  and  facial  bifurcate,  not 
unfrequcntly,  from  a  common  trunk. 

Fio.  210. 


Carotid  artkriss  with  tbb  branchbb  op  tbb  extbrn al  carotid.  1.  Common  carotid. 
2.  Bztemal  earotid.  3.  Internal  earotid.  4.  Carotid  foramen  in  the  petrouv  portion  of  the 
temporal  bone.  6.  Superior  thyroid  artery.  6.  Lingual  artery.  7.  Facial  artery.  8.  Stemo- 
aastoid  artery.  9.  Occipital.  10.  Posterior  auricular.  12.  Internal  maxillary.  13.  Tem- 
peraL     li.  Ateending  pharyngeal  artery. 
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The  Superior  thtroid  artery  (thyroidea  superior)  the  first  of  the  braociies 
of  the  external  carotid,  arises  from  that  trunk  just  below  the  great  comu  of  the 
06  hyoides,  and  curves  downwards  to  the  thyroid  gland.  It  is  distributed  by 
several  large  branches  (rami  thyroidei)  to  the  anterior  part  of  the  gland,  and 
anastomoses  with  its  fellow  of  the  opposite  side,  and  with  the  inferior  thyroid 
arteries.  In  its  course  it  passes  beneath  the  omo-hyoid,  stemo-thyroid,  and 
stemo-hyoid  muscle. 

Branches.  —  Hyoid,  Inferior  laryngeal, 

Superior  laryngeal,  Muscular. 

The  Hyoid  branch  passes  forwards  beneath  the  thyro-hyoidens,  and  is  distrib- 
uted to  the  depressor  muscles  of  the  os  hyoides  near  their  insertion. 

The  Superior  laryngeal  (laryngea  superior)  pierces  the  thyro-hyoidean  mem  - 
brane,  in  company  with  the  superior  laryngeal  nerve,  and  supplies  the  mucous 
membrane  and  muscles  of  the  larynx,  sending  a  branch  upwards  to  the 
epiglottis. 

The  Inferior  laryngeal  (crico-thyroidea)  is  a  small  branch  which  crosses  the 
crico-thyroidean  membrane  along  the  lower  border  of  the  thyroid  cartilage.  It 
sends  branches  through  that  mem.brane  to  supply  the  mucous  lining  of  the 
larynx,  and  inosculates  with  its  fellow  of  the  opposite  side. 

The  Muscular  branches  (rami  musculares)  are  distributed  to  the  depressor 
muscles  of  the  os  hyoides  and  larynx.  One  of  these  branches  crosses  the  sheath 
of  the  common  carotid  to  the  under  surface  of  the  stemo-mastoid  muscle. 

The  Lingual  artery  (lingualis)  ascends  obliquely  from  its  origin ;  it  then 
passes  forwards  parallel  with  the  great  cornu  of  the  os  hyoides ;  thirdly,  it  ascends 
to  the  under  surface  of  the  tongue;  and  fourthly,  runs  forwards  in  a  serpentine 
direction  to  its  tip,  under  the  name  of  ranine  artery  (profunda  linguse),  where  it 
terminates  by  inosculating  with  its  fellow  of  the  opposite  side. 

Belations.  —  The  Jirst  part  of  its  course  rests  on  the  middle  constrictor  muscle 
of  the  pharynx,  being  covered  in  by  the  tendon  of  the  digastricus  and  the  stylo- 
hyoid muscle ;  the  second  is  situated  between  the  middle  constrictor  and  hyo- 
glossus  muscle,  the  latter  separating  it  from  the  hypoglossal  nerve ;  in  the  third 
part  of  its  course  it  lies  between  the  hyo-glossus  and  genio-hyo-glossus ;  and  in 
the  fourth  (ranine),  rests  on  the  lingualis  to  the  tip  of  the  tongue. 

Branches. —     Hyoid,  Dorsalis  linguse.  Sublingual. 

The  Byoid  branch  (hyoidea)  runs  along  the  upper  border  of  the  os  hyoides, 
and  is  distributed  to  the  elevator  muscles  of  the  os  hyoides  near  their  insertion, 
inosculating  with  its  fellow  of  the  opposite  side. 

The  Dorsalis  Ungues  ascends  along  the  posterior  border  of  the  Byo-glo88U8 
muscle  to  the  dorsum  of  the  tongue,  and  is  distributed  to  the  tongue,  fauces,  and 
epiglottis ;  anastomosing  with  its  fellow  of  the  opposite  side. 

The  Sublingual  branch  (sublingualis)  runs  forwards  on  the  genio-hyo-glo88Q8 
muscle,  and  is  distributed  to  the  sublingual  gland  and  muscles  of  the  tongue.  It 
is  situated  between  the  mylo-hyoideus  and  genio-hyo-glossus,  generally  accompa- 
nies Wharton's  duct  for  a  part  of  its  course,  and  sends  a  branch  to  the  fmnum 
linguae.  The  latter  branch  affords  the  considerable  hemorrhage  which  sometimes 
follows  the  old  operation  of  snipping  the  frsenum  in  children. 

Facial  artery.  —  The  facial  artery  (maxillaris  externa;  labialis)  arises 
immediately  above  the  lingual  and  a  little  above  the  great  cornu  of  the  os  hyoides, 
and  passes  forwards  to  the  submaxillary  gland,  in  which  it  lies  imbedded.  It 
then  curves  around  the  body  of  the  lower  jaw,  close  to  the  anterior  inferior  an|^ 
of  the  masseter  muscle,  ascends  to  the  angle  of  the  mouth,  and  thenoe  to  the  ande 
of  the  eye,  where  it  is  named,  angular  artery.    The  facial  artery  b  tortuous  in  its 
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course  over  the  buccinator  xnnscley  to  accommodate  itself  to  the  movements  of 
the  jaws. 

RdatUmi,  —  Below  the  jaw  it  passes  beneath  the  digastricns  and  stylo-hyoid 
muscle ;  on  the  body  of  the  lower  jaw  it  is  covered  by  the  platysma  myoides,  and 
at  the  angle  of  the  mouth  by  the  depressor  anguli  oris  and  zygomatic  muscles. 
It  rests  on  the  submaxillary  gland,  lower  jaw,  buccinator,  orbicularis  oris,  levator 
anguli  oris,  levator  labii  superioris  proprius,  and  levator  labii  superioris  alseque 
nasi. 

Its  branches  may  be  grouped  into  those  which  are  given  off  below  the  jaw,  and 
those  on  the  face ;  they  may  be  thus  arranged :  — 

Below  the  Jaw,  On  the  Face, 

Inferior  palatine.  Buccal, 

Tonsillar,  Inferior  labial, 

Submaxillary,  Inferior  coronary, 

Submental,  Superior  coronary, 

Muscular.  Lateralis  nasi. 

The  Inferior  palatine  branch  (palatina  ascendens;  pharyngo-palatina)  ascends 
between  the  stylo-glossus  and  stylo-pharyngeus  muscle,  to  be  distributed  to  the 
tonsil  and  aoft  palate,  and  anastomose  with  the  descending  palatine  branch  of  the 
internal  maxillary  artery. 

The  Tonsillar  branch  (tonsillaris)  ascends  by  the  side  of  the  pharynx,  and 
pierces  the  superior  constrictor  muscle  to  be  distributed  to  the  tonsil. 

The  Submaxillary  (submaxillares)  are  four  or  five  branches  which  supply  the 
sabmaxillary  gland. 

The  Submental  branch  (submentalis)  runs  forwards  on  the  mylo-hyoid  muscle, 
nndcr  cover  of  the  body  of  the  lower  jaw,  and  anastomoses  with  branches  of  the 
sublingual  and  inferior  dental  artery. 

The  Muscular  branches  (musculares)  are  distributed  to  the  masseter,  pterygoi- 
deus  intemus,  digastrious,  and  stylo-hyoideus. 

The  Buccal  branches  (buccales),  eight  or  ten  in  number,  are  given  off  upon 
the  face,  and  are  distributed  to  the  buccinator,  masseter,  muscles  of  the  upper 
lip,  orbicularis  palpebrarum,  and  integument  of  the  cheek.  They  anastomose 
with  the  buccal  branch  of  the  internal  maxillary,  the  transverse  facial,  and  infra- 
orbital. 

The  Inferior  labial  branch  (labial  is  inferior)  passes  forwards  beneath  the 
depressor  anguli  oris  muscle,  and  is  distributed  to  the  muscles  of  the  lower  lip, 
inosculating  with  the  labial  branch  of  the  inferior  dental,  and  the  inferior 
eonmarj. 

The  Inferior  coronary  branch  (coronaria  labii  inferioris)  is  given  off  at  the 
angle  of  the  mouth,  and  passes  inwards  near  the  edge  of  the  lower  lip,  lying 
between  the  orbicularis  and  mucous  membrane ;  it  inosculates  with  its  fellow  of 
the  opposite  side. 

The  Superior  coronary  branch  (coronaria  labii  superioris),  arising  close  to,  or 
in  common  with  the  preceding,  takes  its  course  in  the  same  manner  along  the 
upper  lip,  inosculating  with  its  fellow  of  the  opposite  side.  At  the  middle  of  the 
lip  it  sends  a  small  branch  upwards  to  the  septum  of  the  nose  (arteria  septi). 

The  Lateral  nasal  branch  (nasalis  lateralis  vel  externa)  is  given  off  near  the 
ak  nasi,  and  passes  beneath  the  levator  labii  superioris  alseque  nasi,  to  be  dis- 
tributed to  the  noee.  It  inosculates  with  the  nasal  branch  of  the  ophthalmic 
ailery. 

The  Inosculations  of  the  facial  artery  are  numerous,  namely,  with  the  sublin- 
gual hrmnch  of  the  lingual,  ascending  pharyngeal  artery,  descending  palatine 
artery^  inferior  dental  at  its  escape  from  the  mental  foramen^  infraorbital  at  the 
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iDfraorbital  foramen,  transverse  facial  on  tbe  side  of  the  faoe,  and  nsiod  and 
frontal  branch  of  the  ophthalmic  artery  at  the  angle  of  the  eye. 

The  facial  artery  is  subject  to  variety  in  length ;  it  not  unfreqnently  terminates 
at  the  angle  of  the  nose  or  mouth,  and  is  rarely  symmetrical  on  both  sidea  of 
the  face. 

The  Sterno-mastoid  artert  turns  downwards  from  its  origin ,  to  be  distri- 
buted to  the  sterno-mastoid  muscle,  and  lymphatic  glands  of  the  neck ;  sometimes 
there  are  two  branches. 

The  Occipital  artert  (occipitalis),  smaller  than  the  anterior  branebes, 
passes  backwards  behind  the  parotid  gland  and  beneath  the  posterior  belly  of  the 
digastricus,  trachelo-mastoideus,  and  sterno-roastoideus  to  the  occipital  groove  in 
tbe  mastoid  portion  of  the  temporal  bone.  It  then  ascends  between  the  splenins 
and  complexus,  pierces  the  trapezius,  and  is  distributed  to  the  back  of  the  bead 
(ramus  occipitalis),  anastomosing  with  the  opposite  occipital,  posterior  auricular, 
and  temporal  artery.  The  hypoglossal  nerve  curves  around  this  artery  opposite 
the  angle  of  the  jaw  and  near  its  origin  from  the  external  carotid. 

Branches.  —  It  gives  o£f  several  muscular  branches  (cervicales)  to  the  steroo- 
mastoideus,  digastricus,  stylo-byoideus,  and  deep  muscles  in  its  coarse,  a  small 
branch  to  the  external  ear,  and  two  larger  branches,  inferior  meningeal  and 
princeps  cervicis. 

Tbe  Inferior  meningeal  ascends  by  the  side  of  the  internal  jugular  vein,  and 
passes  through  the  foramen  laoerum  posterius,  to  be  distributed  to  the  dura 
mater. 

The  Arteria  princeps  cervicis  (cervicalis  profundus  superior)  is  a  large  and 
irregular  branch.  It  descends  the  neck  between  the  complexus  and  semi-spi- 
nalis  colli,  and  inosculates  with  the  cervicalis  profunda  of  the  subclavian  and  with 
branches  of  the  vertebral.  This  branch  is  the  means  of  establishinff  an  important 
collateral  circulation  between  the  branches  of  the  carotid  and  subclavian,  after 
ligature  of  the  common  carotid  artery. 

The  Posterior  auricular  artert  (auricularis  posterior)  arises  from  the 
external  carotid,  above  the  level  of  the  digastricus  and  stylo-byoideus  musele,  and 
ascends  by  the  side  of  the  styloid  process  and  behind  the  parotid  gland,  to  tbe 
back  part  of  the  concha.  It  is  distributed  by  two  branches,  to  the  external  ear, 
ramus  auricularis^  and  side  of  the  head,  ramus  occipitalis,  anastomosing  with 
the  occipital  and  temporal  artery ;  some  of  its  branches  pass  through  fissures  in 
the  fibro-cartilage,  to  reach  the  anterior  surface  of  the  pinna.  The  anterior 
auricular  arteries  are  branches  of  the  temporal. 

Branches. — The  posterior  auricular  gives  o£f  a  branch  to  the  digastrieos 
muscle,  and  several  branches  to  the  parotid  gland ;  it  then  gives  off  the  siyUh-mah 
toidea,  which  enters  the  stylo-mastoid  foramen  to  be  distributed  to  the  aqaa&- 
ductus  Fallopii,  labyrinth,  mastoid  cells,  and  tympanum ;  a  twig  accompanies  the 
chorda  tympani  under  the  name  of  tympanica  superior. 

The  Ascending  phartnoeal  artert  (pharyngea  ascendens),  tbe  smallest 
of  the  branches  of  tbe  external  carotid,  arises  from  that  trunk  near  its  origin,  and 
ascends  between  the  internal  carotid  and  side  of  tbe  pharynx  to  the  bane  of  the 
skull,  where  it  divides  into  two  branches;  meningeal  (meningea  posterior), 
which  enters  the  foramen  lacerum  posterius,  to  be  distributed  to  the  dura  mater; 
and  pharyngeal  It  supplies  the  pharynx,  tonsils,  soft  palate,  and  Enstaehian 
tube. 

The  Parotidean  arteries  (parotidese)  are  four  or  five  large  branches  which 
are  given  off  from  the  external  carotid  whilst  in  the  parotid  gland.     They  are 
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distrilraied  to  the  stractnre  of  tbe  gland,  their  termiDal  branches  reaching  the 
integument  of  the  side  of  the  face,  and  masseter  muscle  (rami  masseterici 
posteriores). 

The  Temporal  artery  (temporalis)  is  one  of  the  two  terminal  branches  of 
the  external  carotid.  It  ascends  over  the  root  of  the  zygoma ;  and^  at  about  an 
inch  and  a  half  above  the  zygomatic  arch,  divides  into  an  anterior  and  posterior 
temporal  branch.  The  anterior  temporal  (temporalis  superficialis  anterior,  vel 
frontalis)  is  distributed  over  the  frgnt  of  the  temple  and  arch  of  the  skull,  and 
anastomoses  with  the  opposite  anterior  temporal,  and  with  the  supraorbital  and 
frontal  artery.  The  posterior  temporat^temponWs  superficialis  posterior,  vel 
occipitalis)  curves  upwards  and  backwards,  and  inosculates  with  its  fellow  of  the 
opposite  side,  with  the  posterior  auricular  and  occipital  artery. 

The  trunk  of  the  temporal  artery  is  covered  by  the  parotid  gland  and  attrahens 
anrem  muscle,  and  rests  on  the  temporal  fascia. 

The  Branches  of  the  temporal  artery  are,  some  small  ofi^ts  to  the  parotid 
l^and  and  articulation  of  the  lower  jaw,  and  the  following : 

Anterior  auricular,  Transversa  faciei, 

Orbital,  Middle  temporal. 

The  Anterior  auricular  hrancheg  (auriculares  anteriores),  two  in  number,  are 
distributed  to  the  anterior  portion  of  the  pinna. 

The  Orbital  branch  (zyffomatico-orbitalis ;  supraorbitalis  externa)  passes  for- 
wards immediately  above  the  zygoma,  between  the  two  layers  of  the  temporal 
fascia,  and  inosculates  beneath  the  orbicularis  palpebrarum  with  the  lachrymal 
branch  of  tho  ophthalmic  artery. 

The  Transversa  faciei  arises  from  the  temporal  immediately  below  the  zygoma, 
and  runs  transversely  across  the  face,  resting  on  the  massoter  muscle,  and  lying 
parallel  with  and  a  little  above  Stenon's  duct.  It  anastomoses  with  the  facial 
and  infraorbital  artery. 

The  Middle  temporal  branch  (temporalis  media)  passes  through  an  opening  in 
the  temporal  fucia  immediately  above  tbe  zygoma,  and  supplies  the  temporal 
mnscle  inosculating  with  the  deep  temporal  arteries. 

The  Internal  maxillary  artery  (maxillaris  interna),  the  other  terminal 
branch  of  the  external  carotid,  has  next  to  be  examined. 

Dissection  — The  internal  maxillary  artery  passes  inwards  behind  the  neck 
of  the  lower  jaw  to  the  deep  structures  in  the  face ;  we  require,  therefore,  to 
remoTe  several  parts  for  the  purpose  of  seeing  it  completely.  To  obtain  a  good 
riew  of  the  vessel,  tbe  zygoma  should  be  sawn  across  in  front  of  the  external  ear, 
and  the  malar  bone  near  the  orbit.  Turn  down  the  zygomatic  arch  with  the 
naaseter  niuscle.  In  doing  this,  a  small  artery  and  nerve  will  be  seen  crossing 
the  sigmoid  notch  of  the  lower  jaw,  to  enter  the  masseter  muscle  (masseteric). 
Cat  away  the  tendon  of  tbe  temporal  muscle  from  its  insertion  into  the  coronoid 
proeess,  and  turn  it  upwards  towards  its  origin ;  some  vessels  will  be  seen  enter- 
ing its  under  surface ;  these  are  the  deep  temporal.  Then  saw  the  ramus  of  the 
Jaw  across  its  middle,  and  dislocato  it  from  its  articulation  with  tho  temporal 
bone.  Be  careful  in  doing  this  to  carry  the  blade  of  the  knife  close  to  the  bone, 
ktt  any  branches  of  nerves  should  be  injured.  Next  raise  this  portion  of  bone, 
and  with  it  the  external  pterygoid  muscle.  The  artery,  together  with  the  deep 
bcanohes  of  the  inferior  maxillary  nerve,  will  be  seen  lying  on  tbe  pterygoid 
oraacles.  These  are  to  be  carefully  freed  from  fat  and  celliuar  tissue,  and  then 
examined. 

The  internal  maxillary  artery  commences  in  the  substance  of  the  parotid  gland, 
opposite  the  meatus  auditorius  extemus;  it  passes  in  the  first  instance  horizon- 
tauy  forwards  behind  the  neck  of  the  lower  jaw;  next,  curves  around  the  lower 
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border  of  the  external  pterygoid  muscle  Dear  its  insertion,  and  ascends  obliquely 
forwards  upon  the  outer  side  of  that  muscle ;  it  then  passes  inwards  between  the 
two  heads  of  the  external  pterygoid,  and  enters  the  spheno-maxillary  fossa. 
Occasionally  it  takes  its  course  between  the  two  pterygoid  muscles,  without 
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Internal  vaxillart  artbrt.— 1.  The  external  carotid  artery.  3,  4.  The  two  terminal 
branches  of  the  external  carotid.  3.  The  temporal  artery  ;  and  4.  The  internal  maxillary, 
the  first  or  maxillary  portion  of  its  coarse;  the  limit  of  this  portion  is  marked  by  an 
arrow.  6.  The  second,  or  pterygoid  portion,  of  the  artery;  the  limits  are  bounded  by  the 
arrows.  6.  The  third,  or  •pheno-maxillary  portion.  The  branches  of  the  maxillary  portion 
are,  7.  A  tympanic  branch.  8.  The  arteria  meningea  media  or  magna.  9.  The  arieria 
meningea  parva.  10.  The  inferior  dental  artery.  The  branches  of  the  second  portion  are 
wholly  muscnlar,  the  ascending  ones  being  distributed  to  the  temporal,  and  the  descending 
to  the  four  other  muscles  of  the  inter-maxillary  region,  yiz.,  the  two  pterygoids,  the  mas- 
seter  and  buccinator.  The  branches  of  the  spheno-maxillary  portion  of  the  artery  are, 
11.  The  superior  dental  artery.  12.  The  infraorbital  artery.  13.  The  superior  palatine. 
14.  The  spheno-palatine  or  nasal.  15.  The  ptery go-palatine.  16.  The  Vidian.  *  The 
remarkable  bend  which  the  third  portion  of  the  artery  makes  as  it  turns  inwards  to  enter 
the  spheno-maxillary  fossa.] 

appearing  on  the  outer  surface  of  the  external  pterygoid.  For  the  purposes  of 
description  it  admits  of  division  into  three  portions :  maxillary,  pterygoid,  and 
spheno-maxillary. 

Relations. — The  maxillary  portion  is  situated  between  the  neck  of  the  jaw 
and  the  internal  lateral  ligament  and  inferior  dental  nerve,  and  lies  parallel  with 
the  auriculo-temporal  nerve ;  the  pterygoid  portion  between  the  external  ptery- 
goid muscle,  and  the  masseter  and  temporal  muscle.  The  spheno-maxiUary 
portion  lies  between  the  two  heads  of  the  external  pterygoid  muscle,  and,  in  the 
spheno-maxillary  fossa,  is  in  relation  with  Meckel's  ganglion. 

Branches, — Maxillary  Portion,  Pterygoid  Portion. 

Tympanic,  Deep  temporal. 

Inferior  dental.  Pterygoid, 

Arteria  meningea  media.  Masseteric, 

Arteria  meningea  parva.  Buccal. 

Spheno-maxillary  Portion. 

Superior  dental,  Spheno-palatine, 

Infraorbital,  Superior  palatine, 

Pterygo-palatine,  Vidian. 

The   Tympanic  branch  (arteria  cavi  tympani)  passes  into  the  tympanum 
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through  the  fissura  Glaseri,  and  is  distributed  to  the  laxator  tjmpaDi,  and  mem- 
bimna  tympani ;  oo  the  latter  it  inosculates  with  the  stjlo-mastoid^  a  branch  of 
the  posterior  auricular  artery. 

The  Inferior  dental  (maxillaris  vel  alveolaris  inferior)  descends  to  the  dental 
foramen^  and  enters  the  canal  of  the  lower  jaw  in  company  with  the  inferior 
dental  nerve.  Opposite  the  bicuspid  teeth  it  divides  into  two  branches,  one  of 
which  is  continued  onwards  within  the  bone  as  far  as  the  symphysis,  to  supply 
the  incisor  teeth;  while  the  other,  mentaUsy  escapes  with  the  nerve  at  the 
mental  foramen,  and  anastomoses  with  the  inferior  labial  and  submental  branch 
of  the  facial.  It  supplies  the  alveoli  (rami  alveolares)  and  teeth  of  the  lower 
jaw,  sending  small  branches  along  the  canals  in  their  roots.  At  the  inferior 
dental  foramen,  it  gives  off  a  myh-hyoid  branch,  which  accompanies  the  mylo- 
hyoidean  nerve. 

The  Arteria  meningea  media  [or  magna]  ascends  behind  the  temporo-maxil- 
lary  articulation  to  the  foramen  spinosum  in  the  spinous  process  of  the  sphenoid 
bone,  and  entering  the  cranium,  divides  into  an  anterior  and  a  posterior  branch. 
The  anterior  branch  crosses  the  greater  ala  of  the  sphenoid  to  thd  groove  or 
canal  in  the  anterior  inferior  angle  of  the  parietal  bone,  and  divides  into  branches 
which  ramify  on  the  external  surface  of  the  dura  mater,  and  anastomose  with 
corresponding  branches  from  the  opposite  side.  The  posterior  branch  crosses  the 
squamous  portion  of  the  temporal  bone,  to  the  posterior  part  of  the  dura  mater 
and  cranium. 

The  branches  of  the  arteria  meningea  media  are  distributed  chiefly  to  the 
bones  of  the  skull ;  in  the  middle  fossa  it  sends  a  small  petrosal  branch  through 
the  hiatus  Fallopii  to  the  facial  nerve,  and  branches  to  the  Gasserian  ganglion. 

The  Meningea  parva  is  a  small  branch  which  ascends  to  the  foramen  ovale, 
and  passes  into  tne  skull  to  be  distributed  to  the  (rasserian  ganglion  and  dura 
mater.     It  gives  off  a  twig  to  the  nasal  fossae  and  soft  palate. 

The  Mwiular  branches  (musculares)  are  distributed,  as  their  names  imply,  to 
the  five  muscles  of  the  maxillary  region ;  the  temporal  branches  (temporalcs 
profundte)  are  two  in  number ;  they  inosculate  with  the  middle  temporal.  The 
pterygoid  branches  are  distributed  to  the  two  muscles  of  that  name.  The  mas- 
seieric  artery  passes  outwards,  behind  the  tendon  of  the  temporal  muscle  and 
over  the  sigmoid  notch,  to  the  roasseter  muscle.  The  buccal  branch,  arising 
opposite  the  anterior  part  of  the  pterygoid  muscle,  passes  downwards  with  the 
buccal  nerve  to  the  buccinator  muscle.  It  inosculates  with  the  facial  and  trans- 
verse facial  artery. 

The  Superior  dental  artery  (supramaxillaris  vel  alveolaris  superior)  is  given 
off  from  the  internal  maxillary,  just  as  that  vessel  is  about  to  make  its  turn 
inwards  to  reach  the  spheno-maxillary  fossa.  It  descends  on  the  tuberosity  of 
the  superior  maxillary  bone,  and  sends  its  branches  through  several  small  fora- 
mina to  supply  the  posterior  teeth  of  the  upper  jaw,  and  the  antrum.  The  terminal 
branches  are  continued  forwards  on  the  alveolar  process,  to  be  distributed  to  the 
gums  and  sockets  of  the  teeth. 

The  Infraorbitalis  appears,  from  its  size,  to  be  the  proper  continuation  of  the 
artery.  It  runs  along  the  infraorbital  canal  with  the  superior  maxillary  nerve, 
sending  branches  upwards  into  the  orbit,  and  downwards,  through  canals  in  the 
bone,  to  supply  the  mucous  membrane  of  the  antrum  and  the  teeth  of  the  upper 
jaw,  and  emerges  on  the  face  at  the  infraorbital  foramen.  The  branch  which 
supplies  the  incisor  teeth  is  the  anterior  dental  artery  :  on  the  face  the  infra- 
orbital inosculates  with  the  facial  and  transverse  facial  artery. 

The  Pterygo-palatine  (pharyngea  suprema  vel  descendens)  is  a  small  branch 
which  passes  backwards  through  the  pterygo-palatine  canal,  and  supplies  the 
mnoous  membrane  of  the  posterior  part  of  the  nares,  upper  part  of  the  pharynx, 
Eustachian  tube,  and  sphenoidal  cells. 

The  Spheno-palatinCf  or  posterior  nasal  (nasalis  posterior;  spheno-palatina), 
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enters  the  superior  meatus  of  the  Dose  through  the  spheno-palatine  forameoy  in 
company  with  the  nasal  filaments  of  Meckel's  ganglion,  and  divides  into  two 
branches ;  one  branch,  arteria  septiy  is  distributed  to  the  mucous  membrane  of 
the  septum,  and  inosculates  in  the  anterior  palatine  canal  with  the  terminal  branch 
of  the  descending  palatine ;  the  other,  nasah's  posterior  extemay  supplies  the  mucous 
membrane  of  the  lateral  wall  of  the  nares,  antrum,  and  sphenoid  and  ethmoid  cells. 

The  Superior  or  descending  palatine  artery  (palatina  superior  vel  descendens) 
descends  along  the  posterior  palatine  canal,  in  company  with  the  palatine 
branches  of  Meckel's  ganglion,  to  the  posterior  palatine  foramen ;  it  then  bends 
forwards,  lying  in  a  groove  of  the  bone,  and  is  distributed  to  the  palate.  While 
in  the  posterior  palatine  canal  it  sends  several  twigs  backwards  through  the  small 
posterior  palatine  foramina  to  supply  the  soft  palate ;  anteriorly  it  distributes  a 
branch,  palatina  anterior,  to  the  anterior  palatine  canal,  which  reaches  the  nares 
and  inosculates  with  the  arteria  septi. 

The  Vidian  or  pterygoid  branch  passes  backwards  along  the  pterygoid  canal, 
and  is  distributed  to  the  sheath  of  the  Vidian  nerve,  the  Eustachian  tube,  and 
mucous  membrane  of  the  upper  part  of  the  pharynx. 


INTERNAL  OAROTID  ARTERY. 

The  internal  carotid  artery  (carotis  interna)  curves  slightlv  outwards  from  the 
bifurcation  of  the  common  carotid,  and  ascends  nearly  perpendicularly  by  the 
side  of  the  pharynx,  to  the  carotid  foramen  in  the  petrous  portion  of  the  tem- 
poral bone.  It  next  passes  inwards,  along  the  carotid  e&nvXj  forwards  by  the 
side  of  the  sella  turcica,  and  upwards  by  the  anterior  clinoid  process,  where  it 
pierces  the  dura  mater,  and  divides  into  three  terminal  branches.  The  course  of 
this  artery  is  remarkable  for  the  number  of  angular  curves  which  it  forms ;  one 
or  two  of  these  flexures  are  sometimes  seen  in  the  cervical  portion,  near  the  base 
of  the  skull ;  and,  by  the  side  of  the  sella  turcica,  it  resembles  the  italic  letter  c, 
placed  horizontally. 

Belations.  —  In  consideration  of  its  connexions,  the  artery  is  divisible  into  a 
cervical,  petrous,  cavernous,  and  cerebral  portion. 

The  Cervical  portion  is  in  relation  posteriorly  with  the  rectus  anticus  major, 
superior  cervical  ganglion  of  the  sympathetic,  and  pharyngeal  and  superior  laryn- 
geal nerve  which  cross  behind  it.  Internally  it  is  in  relation  with  the  side  of  the 
pharynx,  tonsil,  and  ascending  pharyngeal  artery.  Externally  with  the  internal 
jugular  vein,  glosso-pharyngeal,  pneumogastric,  and  hypoglossal  nerve ;  and  in 
front  with  the  stylo-glossus  and  stylo-pharyngeus  muscle,  stylo-hyoid  ligament, 
glosso-pharyngeal  nerve,  and  parotid  gland. 

Plan  of  the  Relations  of  the  Cervical  Portion  of  the  Internal  Carotid  Artery, 
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Pharyngeal  nerve, 
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The  Petrous  portion  is  separated  from  the  hooy  wall  of  the  carotid  canal  hy  a 
periosteal  lining  derived  from  the  dnra  mater ;  it  is  in  relation  with  tho  carotid 
plexQSi  and  is  covered  in  hy  the  Grasserian  ganglion. 

The  Cavernous  portion  is  situated  in  the  cavernous  sinus,  and  is  in  relation 
by  its  inner  side  with  the  lining  mcmhrane  of  the  sinus^  and  by  its  outer  side 
with  the  third,  fourth,  ophthalmic,  and  sixth  nerve. 

The  Cerebral  portion  of  the  artery  is  inclosed  in  a  sheath  of  the  arachnoid,  and 
is  in  relation  with  the  optic  nerve.  At  its  point  of  division  it  is  situated  in  the 
fissure  of  Sylvius. 

Branches,  —  The  cervical  portion  of  the  internal  carotid  gives  o£f  no  branches : 
from  the  other  portions  are  derived  the  following :  — 

Tympanic,  Anterior  cerebral, 

Arterise  receptaculi,  Middle  cerebral, 

Ophthalmic,  Posterior  communicating, 

Choroidea  anterior. 

The  Tympanic  is  a  small  branch  given  off  in  the  carotid  canal ;  it  enters  the 
tympanum  and  inosculates  with  the  tympanic  branch  of  the  internal  maxillary, 
and  with  the  stylo-mastoid  artery. 

The  Arteries  receptaculi  anterior  and  posterior  are  two  small  branches  given 
off  in  the  cavernous  sinus  and  distributed  to  the  parts  contained  in  the  sinus,  to 
the  Casscrian  ganglion,  and  dura  mater;  one  of  the  twigs  distributed  to  the  latter 
is  the  anterior  meningeal  artery. 

The  Ophthalmic  artery  (ophthalmica)  arises  from  the  internal  carotid,  just  as 
that  vessel  pierces  the  dura  mater,  and  enters  the  orbit  through  the  foramen  opti- 
cnm,  lying  externally  to  the  optic  nerve.  It  then  crosses  the  optic  nerve  to  the 
inner  wall  of  the  orbit,  and  runs  along  the  lower  border  of  the  superior  oblique 
muscle,  to  the  inner  angle  of  the  eye,  where  it  divides  into  two  terminal  branches, 
frontal  and  nasal. 

Branches.  —  The  branches  of  the  ophthalmic  artery,  ten  in  number,  may  be 
ftrranged  into  two  groups :  first,  those  distributed  to  the  orbit  and  surrounding 
parts;  and,  secondly,  those  which  supply  the  muscles  and  globe  of  the  eye. 
They  are  — 

First  Group.  Second  Group. 

Lachrymal,  Muscular,  —  anterior  ciliary, 

Supraorbital,  Ciliary,  short  and  long, 

Posterior  ethmoidal.  Centralis  retinae. 

Anterior  ethmoidal. 

Palpebral, 

Frontal, 

Nasal. 

The  Lachrymal  (lachrymalis)  is  the  first  branch  of  the  ophthalmic  artery, 
and  is  usually  given  off  immediately  before  that  artery  enters  the  optic  foramen. 
It  follows  the  course  of  the  lachrymal  nerve,  above  the  upper  border  of  the 
external  rectus  muscle,  and  is  distributed  to  the  lachrymal  gland.  The  small 
branches  which  escape  from  the  gland  supply  the  conjunctiva  and  upper  eyelid. 
The  lachrymal  artery  gives  off  a  malar  branch  which  passes  through  the  malar 
bone  into  the  temporal  fossa,  and  inosculates  with  the  deep  temporal  arteries, 
while  some  of  its  branches  become  subcutaneous  on  the  cheek,  and  anastomose 
with  the  transversa  faciei. 

The  Supraorbital  artery  (supraorbitalis)  follows  the  course  of  the  frontal 
ncrre,  resting  on  the  levator  palpebrad  muscle ;  it  passes  through  the  supraorbital 
IbraaeDi  and  divides  into  a  superficial  and  deep  branch,  which  are  distributed  to 
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the  mascles  and  integument  of  the  forehead  and  to  the  pericraniam.     At  the 
Bupraorbital  foramen  it  sends  a  branch  inwards  to  the  diploe. 

The  Ethmoidal  arteries  (ethmoidales),  ^o«/ertor  and  anterior,  pass  through 
the  ethmoidal  foramina,  and  are  distributed  to  the  falx  cerebri  and  to  the  eth- 
moidal cells  and  nasal  fossae.  The  latter  accompanies  the  nasal  nerve,  and  sends 
a  branch  to  the  frontal  sinus. 

The  Palpebral  arteries  (palpebrales),  superior  and  inferior,  are  given  off  from 
the  ophthalmic,  near  the  inner  angle  of  the  orbit ;  they  encircle  the  eyelids, 
forming  a  superior  and  an  inferior  arch  (arcus  tarseus  superior  et  inferior)  near 
the  borders  of  the  lids,  between  the  orbicularis  palpebrarum  and  tarsal  cartilage. 
At  the  outer  angle  of  the  eyelids,  the  superior  palpebral  inosculates  with  the 
orbital  branch  of  the  temporal  artery.  The  inferior  palpebral  artery  sends  a 
branch  to  the  nasal  duct. 

The  Frontal  artery  (frontalis),  one  of  the  terminal  branches  of  the  ophthalmic, 
emerges  from  the  orbit  at  its  inner  angle,  and  ascends  along  the  middle  of  the 
forehead.     It  is  distributed  to  the  integument,  muscles,  and  pericranium. 

The  Nasal  artery  (nasalis  vel  dorsalis  nasi),  the  other  terminal  branch  of  the 
ophthalmic,  passes  out  of  the  orbit  above  the  tendo  oculi,  and  divides  into  two 
branches ;  one  of  wliich  (angularis)  inosculates  with  the  angular  artery,  while 
tbe  other,  dorsalis  nasi,  runs  along  the  ridge  of  the  nose,  and  is  distributed  to 
the  integument  of  that  organ.  The  nasal  artery  sends  a  small  branch  to  the 
lachrymal  sac. 

The  Muscular  branches  (rami  musculares),  usually  two  in  number,  superior 
and  inferior,  supply  the  muscles  of  the  orbit;  and  at  the  anterior  part  of  the 
globe  of  the  eye  give  off  the  anterior  ciliary  arteries,  which  pierce  the  sclerotic 
near  its  margin  of  connexion  with  the  cornea,  and  are  distributed  to  the  iris.  It 
is  the  congestion  of  these  vessels  that  gives  rise  to  the  vascular  zone  around  the 
cornea  in  iritis. 

The  Ciliary  arteries  (ciliares)  are  divisible  into  three  groups,  short,  long,  and 
anterior. 

The  short  ciliary  (ciliares  posticae  breves),  from  ten  to  fifteen  in  number, 
pierce  the  sclerotic  around  the  entrance  of  the  optic  nerve,  and  supply  the  cho- 
roid coat  and  ciliary  processes.  The  long  ciliary  (ciliares  posticse  longse),  two 
in  number,  pierce  the  sclerotic  at  opposite  sides  of  the  globe  of  the  eye,  and  pass 
forwards  between  it  and  the  choroid,  to  the  iris.  They  form  an  arterial  circle 
around  the  circumference  of  the  iris  by  inosculating  with  each  other,  and  from 
this  circle  branches  are  given  off  which  ramify  in  the  substance  of  the  iris,  and 
form  a  second  circle  around  the  pupil.  Tbe  anterior  ciliary  (ciliares  anteriores), 
six  to  twelve  in  number,  are  branches  of  the  muscular  arteries  \  they  terminate  in 
the  great  arterial  circle  of  the  iris. 

The  Centralis  retina  artery  pierces  the  optic  nerve  obliquely,  and  passes  for- 
wards in  the  centre  of  its  cylinder  to  the  retina,  where  it  divides  into  branches, 
which  ramify  in  the  inner  layer  of  that  membrane.  It  supplies  the  retina,  hya- 
loid membrane,  and  zonula  ciliaris  -,  and,  by  means  of  a  branch  sent  forwards 
through  the  centre  of  the  vitreous  humour  in  a  tubular  sheath  of  the  hyaloid 
membrane,  the  capsule  of  the  lens. 

The  Anterior  cerebral  artery  (cerebri  anterior  vol  corporis  callosi)  [Fig.  212,] 
passes  forwards  in  the  great  longitudinal  fissure  between  the  two  hemispheres  ot 
the  brain;  then  curves  backwards  along  the  corpus  callosum  to  its  posterior 
extremity.  It  gives  branches  to  the  olfactory  and  optic  nerves,  to  the  under 
surface  of  the  anterior  lobes,  the  third  ventricle,  corpus  callosum,  and  inner  sur- 
face of  the  hemispheres.  The  two  anterior  cerebral  arteries  are  conoeoted  soon 
after  their  origin  by  a  short  anastomosing  trunk,  the  anterior  communicating 
artery  Tnommunicans  anterior). 
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The  Middle  cerebral  artery  (cerebri  media  vel  fossae  Sjlvii),  larger  than  the 
preceding,  passes  outwards  along  the  fissure  of  Sylvius,  and  divides  into  three 
principal  branches,  which  supply  the  anterior  and  middle  lobes  of  the  brain, 
and  the  island  of  Heil.  Near  its  origin  it  gives  off  the  numerous  small 
branches  which  enter  the  substantia  perforata,  to  be  distributed  to  the  corpus 
striatum. 

The  Posterior  communicating  artery  (communicans  posterior),  variable  in 
siie,  sometimes  double,  and  sometimes  altogether  wanting,  passes  backwards  and 
inosculates  with  the  posterior  cerebral,  a  branch  of  the  basilar  artery.  Occasion- 
ally it  is  so  large  as  to  take  the  place  of  the  posterior  cerebral  artery.  ' 

The  Choroidea  anterior  is  a  small  branch  which  is  given  off  from  the  internal 
carotid,  near  the  origin  of  the  posterior  communicating  artery,  and  passes 
beneath  the  edge  of  the  middle  lobe  of  the  brain  to  enter  the  descending  comu 
of  the  lateral  ventricle.  It  is  distributed  to  the  choroid  plexus,  and  to  the  walls 
of  the  middle  cornu. 

SUBCLAVIAN    ARTERY. 

The  Subclavian  artery  (subclavia)  [Fig.  213]  on  the  rieht  side,  arises  from 
the  arteria  innominata,  opposite  the  stemo-clavicular  articulation ;  on  the  left, 
from  the  arch  of  the  aorta.  The  right  is  consequently  shorter  than  the  left,  and 
situated  nearer  the  anterior  wall  of  the  chest ;  it  is  also  somewhat  greater  in 
diameter,  from  being  a  branch  of  a  branch,  in  place  of  a  division  from  the  main 
trank. 

The  course  of  the  subclavian  artery  is  divisible,  for  the  sake  of  precision  and 
surgical  observation,  into  three  portions.  The  first  portion  of  the  right  and  left 
arteries  differs  in  its  course  and  relations  in  correspondence  with  the  dissimilarity 
of  origin  above  referred  to.     The  other  two  portions  are  alike  on  both  sides. 

The  first  portion,  on  the  right  side,  ascends  obliquely  outwards  to  the  inner 
border  of  the  scalenus  anticus.  On  the  left  side  it  ascends  perpendicularly  to 
the  inner  border  of  that  muscle.  The  second  portion  curves  outwards  behind 
the  scalenus  anticus ;  the  third  portion  passes  downwards  and  outwards  beneath 
the  clavicle,  to  the  lower  border  of  the  first  rib,  where  it  becomes  the  axillary 
artery. 

delations.  ^-The  first  portion,  on  the  right  side,  is  is  relation,  in  front,  ip^ith 
the  internal  jugular  and  vertebral  vein,  and  is  crossed  by  the  pneumogastric 
nerve,  phrenic  nerve,  and  one  or  two  branches  of  the  sympathetic.  Behind  and 
beneath  it  is  invested  by  the  pleura,  is  crossed  by  the  right  recurrent  laryngeal 
nerve,  and  is  in  relation  further  back  with  the  sympathetic  nerve,  longus  colli 
moade,  and  transverse  process  of  the  seventh  cervical  vertebra.  Theirs/  por- 
tum  on  the  left  side  is  in  relation  in  front  with  the  pleura,  internal  jugular  vein, 
▼ena  innominata,  and  pneumogastric  and  phrenic  nerve  (which  lie  parallel  to  it). 
To  its  inner  side  is  the  left  carotid  artery,  trachea,  oesophagus,  and  thoracic  duct ; 
to  its  outer  side  the  pleura ;  and  behind,  the  oesophagus,  thoracic  duct,  longus 
colli,  and  vertebral  column. 

Plan  of  the  Relations  of  the  First  Portion  of  the  Right  Subclavian  Artery 

1    Front  I  Behind  and  Beneath. 

Internal  jugular  vein,  ^.  ,  Pleura, 

Vertebral  Tein.  1^»K^*  Recurrent  ncnre, 
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Plan  of  the  Relations  of  the  First  Portion  of  the  Left  Subclavian  Artery. 
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Left  SubclaTian  Artery. 


Outer  Side, 
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Behind. 
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The  second  portion  of  the  artery  has  the  scaleDus  anticus  in  front;  the  scale* 
nu8  mediuB  and  two  lower  nerves  of  the  brachial  plexus  behind;  the  npper 
nerves  of  the  plexas  above^  and  the  pleura  below.  The  scalenus  anticus  separates 
it  from  the  phrenic  nerve  and  subclavian  vein,  which  latter  is  rather  below  the 
level  of  the  artery. 

The  third  portion  of  the  arterv  is  situated  in  the  subclavian  triangle,  and  is 
more  superficial  than  the  rest,  in  front  it  is  covered  by  the  integument,  pla- 
tysma,  and  deep  fascia,  and  crossed  by  the  supra-clavicular  nerves.  Lower  down 
it  is  crossed  by  the  supra-scapular  artery  ana  vein,  and  gets  behind  the  subcla- 
vius  muscle  and  clavicle.  Behind,  it  has  the  scalenus  medius;  above^  the 
brachial  plexus ;  and  belowy  the  first  rib  and  subclavian  vein. 

Plan  of  the  Relations  of  the  Third  Portion  of  the  Subclavian  Artery. 
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Branches. — The  branches  of  the  subclavian  artery  are  four,  and  sometimes 
five  in  number.  Three  are  given  off  by  the  first  portion  of  the  artery ;  one,  the 
superior  intercostal,  by  the  second  portion;  when  a  fiflh  artery  exists,  it  arises 
f^rom  the  third  portion,  and  is  the  supra-scapular. 
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In  a  tabular  form  the  branches  are  as  follows : 

Vertebral, 
Internal  mammary, 

C  Inferior  thyroid, 
Thyroid  axis   •<  Supra-scapnlar, 

(^  Transversa  colli. 
Superior  intercostal,  —  Cervicalis  profunda. 

The  Yertkbral  artery  (vertebralis),  the  first  and  largest  of  the  branches 
of  the  subclavian  artery,  arises  from  the  posterior  aspect  of  that  trunk ;  it  ascends 
through  the  foramina  in  the  transverse  processes  of  all  the  cervical  vertebrae, 
excepting  the  last ;  then  winds  backwards  around  the  articulating  process  of  the 
atlas  f  and,  piercing  the  dura  mater,  enters  the  skull  through  the  foramen  mag- 
num. The  two  arteries  unite  at  the  lower  border  of  the  pons  Varolii,  to  form 
the  basilar  artery.  In  the  foramina  of  the  transverse  processes  of  the  vertebras 
the  artery  lies  in  front  of  the  cervical  nerves,  and,  on  the  left  side,  it  is  crossed  by 
the  thoracic  duct. 

Dr.  John  Davy '  has  observed,  that  when  the  vertebral  arteries  differ  in  size, 
the  left  is  generally  the  larger ;  thus  in  ninety-eight  cases  he  found  the  left  ver- 
tebral the  larger  twenty-six  times,  and  the  right  only  eight  In  the  same 
number  of  cases  he  found  a  small  band  stretching  across  the  cylinder  of  the 
basilar  artery,  near  the  junction  of  the  two  vertebral  arteries,  seventeen  times ; 
and,  in  a  few  instances,  a  small  communicating  trunk  between  the  two  vertebral 
arteries  previously  to  their  union.  I  have  several  times  seen  this  communicating 
branch. 

The  Basilar  artert  (basilaris,  meso-cephalica),  so  named  from  its  position 
at  the  base  of  the  brain,  runs  forwiutis  in  the  groove  on  the  mid-line  of  the  pons 
Varolii,  and  at  the  anterior  border  of  the  pons  divides  into  four  ultimate  branches, 
two  to  either  side. 

Branches.  —  The  branches  of  the  vertebral  and  basilar  artery  are  the 
fc^owing :  — 

Vertebral,  Basilar, 

Lateral  spinal.  Transverse, 

Posterior  meningeal,  Superior  cerebellar. 

Anterior  spinal.  Posterior  cerebral. 

Posterior  spinal, 
Inferior  cerebellar. 

The  Lateral  spinal  branches  ^spinales  laterales)  enter  the  intervertebral  fora- 
mina, and  taking  the  course  of  tbe  roots  of  the  spinal  nerves,  are  distributed  to 
the  spinal  cord  and  vertebras.  Where  the  vertebral  artery  curves  around  the 
articular  process  of  the  atlas,  it  gives  off  several  muscular  branches  (rami  muscu- 
lares). 

The  Posterior  meningeal  (meningea  posterior)  are  one  or  two  small  branches 
which  enter  the  cranium  through  the  foramen  magnum,  to  be  distributed  to  the 
dura  mater  of  the  cerebellar  fossae,  and  to  the  falx  cerebelli.  One  branch, 
described  by  Soemmering,  passes  into  the  cranium  along  the  first  cervical  nerve. 

The  Anterior  spinal  (spinalis  anterior)  is  a  small  branch  which  unites  with  its 
fellow  of  the  opposite  side,  on  the  front  of  the  medulla  oblongata.  The  artery 
formed  by  the  union  of  these  two  vessels  descends  along  the  anterior  aspect  of  the 
ffpinal  cord,  to  which  it  dbtributes  branches. 

The  Posterior  spinal  (spinalis  posterior)  winds  around  the  medulla  oblongata 
to  the  posterior  aspect  of  the  cord,  and  descends  on  either  side  to  the  cauda 
equina.     It  communicates  very  freely  with  the  spinal  branches  of  the  intercostal 
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The  Inferior  cerehdtar  arteries  (ccrebelli  inferior  posterior  Tel  magna)  w«J 
around  the  upper  part  of  the  medulla  oblongiLta  to  cbe  under  aurface  nf  the 
ceTcbellum,  to  wbich  thej  are  distributed.  Tbey  pass  between  ibe  filaineiiti  i>f 
origin  of  the  hypoglossal  nerve  in  their  course,  and  anastontose  with  tbe  euperin 
cerebellar  arteriea. 

The  Tramverse  brancheB  of  the  bnailar  artflry  sapply  the  pons  Varolii,  tod 
adjacent  parts  of  the  brain.  One  of  these  branches,  larger  than  tlie  rest,  puaea 
along  the  crus  cerebelli  to  be  distributed  to  the  anterior  Wder  of  the  cerebellum 
(a.  cerebelli  ioferior,  anterior).  This  artery  gives  off  a  small  branch,  nuiitlira 
interna,  which  accompauies  the  facial  and  auditory  nerves  into  the  lue&tus  aodi- 
torius  interuus;  the  auditory  branch  may  be  derived  directly  from  the  basilar. 

The  Superior  cerebellar  art^et  (cerebelli  superior),  two  of  the  temuDal 
branches  of  the  basilar,  wind  around  the  crus  cerebri  on  eacb  side,  Ijing  in  rel^ 
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tion  with  the  fourth  nerve,  and  are  distributed  to  the  npper  sur&oe  af  lh«  eett- 
bellum  inosculating  with  the  iuferior  cerebellar. 

The  Poalerior  ecrcbra/  arteriei  (cerebri  posterior  vel  profunda),  ibe  otfcer  twi 
termioHl  branches  of  the  basilar,  wind  around  the  eras  eerebri  at  eacb  sid*.  ui 
are  distributed  to  the  posterior  lobes  of  the  cerebrum.  They  are  aeparaled  froB 
the  superior  cerebellar  arteries  near  their  origin,  by  the  third  jnir  of  tierr«akj 
are  in  close  relation  with  the  fourth  pair  in  their  course  aronod  the  croia  t  ~ 
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Anteriorly,  near  their  origin,  they  give  off  a  tufb  of  small  vessels  which  enter  the 
locQS  perforatos,  and  they  receive  the  posterior  commuDicating  arteries  from  the 
internal  carotid.  They  also  send  a  branch  to  the  velum  interpositum  and  plexus 
choroides,  choroidea  posterior. 

The  communications  established  between  the  anterior  cerebral  arteries  in  front, 
and  the  internal  carotids  and  posterior  cerebral  arteries  behind,  by  the  communi- 
cating arteries,  constitute  the  circle  of  Willis  (circulus  arteriosus  WillisiiV  This 
remarkable  vascular  communication  at  the  base  of  the  brain  is  formea  by  the 
anterior  communicating  branch,  anterior  cerebrals,  and  interna]  carotid  arteries  in 
front,  and  by  the  posterior  communicating,  posterior  cerebrals,  and  basilar  artery 
behind. 

The  Internal  mammary  artery  (mammaria  vel  thoracica  interna)  arises 
from  the  under  side  of  the  subclavian,  and  passes  down  behind  the  subclavian 
vein  to  the  cartilage  of  the  first  rib.  It  then  descends  by  the  side  of  the  ster- 
num, resting  on  the  cartilages  of  the  ribs,  to  the  sheath  of  the  rectus,  where, 
under  the  name  of  superior  epigastric,  it  terminates  by  inosculating  with  the 
epigastric  branch  of  the  external  iliac.  As  the  artery  enters  the  chest  it  is 
crossed  by  the  phrenic  nerve ;  it  then  gets  under  cover  of  the  pleura,  and  lower 
down  lies  between  the  triangularis  stemi  and  internal  intercostal  muscles ;  in  the 
sheath  of  the  rectus  it  sends  branches  to  the  walls  of  the  abdomen. 

The  Branches  of  the  internal  mammary  are, — 

Comes  nervi  phrenici^  Anterior  intercostal, 

Mediastinal,  Perforating, 

Pericardiac,  Musculo-phrenic. 

The  Comes  nervi phrentct  (jphremcsi  superior),  a  long  and  slender  brancti  given 
off  by  the  artery  as  it  enters  the  chest,  descends  with  the  phrenic  nerve  between 
the  pleura  and  pericardium  to  the  diaphragm,  to  which  it  is  distributed,  inoscu- 
lating with  the  musculo-phrenic  and  abdominal  phrenic  arteries. 

The  Mediastinal  and  Pericardiac  branches  are  small  vessels  distributed  to  the 
anterior  mediastinum,  pericardium,  and  thymus  gland  (tht/micse).  Some  sternal 
branches  are  sent  to  supply  the  sternum  and  triangularis  stemi  muscle. 

The  Anterior  xntercostals  (intercostales  anteriores)  supply  the  intercostal  mas- 
cles  of  the  front  of  the  chest,  and  inosculate  with  the  aortic  intercostals;  to  each 
space  there  are  two  arteries  which  run  along  the  borders  of  the  ribs.  Besides 
supplying  the  intercostal  muscles,  they  send  branches  to  the  pectoral  muscles  and 
mammary  gland. 

The  Perforating  arteries  (mammary)  pass  forwards  to  the  front  of  the  chest 
through  the  first  six  intercostal  spaces;  they  then  turn  outwards,  and  afler 
giving  some  branches  to  the  front  of  the  sternum,  are  distributed  to  the  pectoral 
muscles  and  mammary  gland.  Those  intended  for  the  mammary  gland  are  of 
larger  size  than  the  rest. 

The  Musculo-phrenic  artery,  proceeding  from  the  internal  mammary  at  the 
interspace  between  the  sixth  and  seventh  rib,  passes  downwards  and  outwards 
over  the  cartilages  of  the  false  ribs  to  the  last  intercostal  space.  It  pierces  the 
diaphragm  at  the  atta*chment  of  that  muscle  to  the  eighth  rib,  and  sends 
branches  to  its  muscular  structure,  and  others  to  the  intercostal  spaces  of  the 
false  ribs. 

*'  The  mammary  arteries,"  says  Dr.  Harrison,  '<  are  remarkable  for  the  number 
of  their  inosculations,  and  for  the  distant  parts  of  the  arterial  system  which  they 
serve  to  connect.  They  anastomose  with  each  other,  and  their  inosculations  with 
the  thoracic  aorta,  encircle  the  thorax.  On  the  parietes  of  this  cavity  their 
bfanches  connect  the  axillary  and  subclavian  arteries;  on  the  diaphragm  they 
form  a  link  in  the  chain  of  inosculations  between  the  subclavian  artery  and 
abdominal  aorta;  and  in  the  parietes  of  the  abdomen  they  form  an  anastomosis 
20 
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most  remarkable  for  the  distance  between  those  veaaels  which  it  urvefl  to  con- 
nect; namely,  the  arteries  of  the  aaperior  and  inferior  eztremiUes." 

The  Tetboid  axis  is  k  short  trunk  which  ariaea  from  the  front  of  the  sob- 
ckvian  close  to  the  inner  border  of  the  anterior  scalenns,  md  divides  almost 
immediately  into  three  branches,  inferior  thyroid,  snpra-scapolar  and  transTsna 
oolli. 

The  Infebiok  thyroid  aktkkt  (thyroidea  inferior)  ascends  obliquely  in  a 
scrpenRne  course  behind  the  sheath  of  the  carotid  vessels,  and  in  front  of  the 
loDgus  colli,  to  the  inferior  and  posterior  part  of  the  thyroid  gland,  to  which  it  is 
distributed.  It  is  in  relation  with  the  middle  cervical  ganglion  of  the  sympa- 
thetic, which  lies  in  front  of  it;  and  sends  branches  to  the  trachea,  larynx,  and 
(BSophagos.     Near  its  origin  it  gives  off  the  following  branch. 

The  Gervicalit  atcendent,  a  branch  of  the  inferior  thyroid,  ascends  upon  the 
anterior  tubercles  of  the  transverse  processes  of  the  cervical  vertebrsa,  lying  in 
the  groove  between  the  scalenus  antious  and  rectus  anticus  major.  It  is  dis- 
tributed to  the  deep  muscles  snd  glands  of  the  neck,  and  sends  branches  tbroagh 
the  intervertebral  foramina  to  supply  the  spinal  cord  aud  its  membranes. 

The  Stipra-bcapular  artery  (transversse  scapuln;  ecapnlaris  superior) 
passes  obliquely  outwards  behind  the  clavicle,  and  over  the  ligament  of  the  supra- 
scapular notch,  to  the  aupra-epinatua  fossa.  It  crosses  in  its  conrse  the  scalenus 
anticus  muscle,  phrenic  nerve,  and  subclavian  artery;  is  distributed  to  the  mus- 
cles of  the  dorsum  of  the  scapula,  and  inosculates  with  the  posterior  soapular,  and 
beneath  the  acromion  process  with  the  dorsal  branch  of  toe  subscapular  artery. 
At  the  supra-scapular  notch  it  sends  a  large 
Via.  21S.  branch   outwards,    which    pierces   the    trape- 

tius  muscle,  and  becomes  cutaneous   at  the 
M        Ikii  tip  of  the  shoulder  {acromialii).     The  svprar 

scspular  artery  sometimes  arises  directly  from 
the  subclavian. 

The  Transversa  colli  aetebt  (scapula- 
ris  poaterior)  passes  transversely  across  the  sab- 
clarian  triangle  at  the  root  of  the  neck,  to  the 
anterior  border  of  the  levator  anguli  scapuln, 
where  it  divides  into  two  terminal  branches, 
the  cer^■icalis  auperficialis  and  posterior  scapu- 
lar. In  its  course  it  lies  above  the  supra-eca- 
pular  Brtcrj,  and  crosses  the  Bcaleni  muscles 
and  brachial  plexus  of  nerves,  often  passing 
between  the  latter.  At  its  bifurcation  it  ia 
covered  in  by  the  edge  of  the  trapesiua. 

The  Ccrvicalu  auperfieialuarler;/  (ceryia&s 
posterior),  its  ascending  branch,  passes  upwards 
portian  of  uoder  cover  of  the  anterior  border  of  the  tra- 
1  pgrdon,  peziuH,  and  is  distributed  to  the  superficial 
rsi  nrierj.  muscles  of  the  neck  and  deep  cervical  gl&nds. 
The  Posterior  scapular  artery  (dorsalis  sca- 
pulm,  Tiedemann),  the  proper  continuation  of 
the  transversa  colli,  passes  backwards  to  the 
superior  angle  of  the  soapula,  and  then  descends 
along  the  posterior  border  of  that  bone  to  its 
inferior  angle,  where  it  inosculates  with  the  subscapular  artery.  In  its  oourw  it 
'ins  under  cover  of  the  levator  anguli  scapulte  and  rhomboidei  muscles,  distributes 
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DTftDcbes  to  them  and  neighbonng  muscles,  and  inosculates  with  the  arteries  of 
the  scapula  and  branches  of  the  intercostal  arteries. 

The  cervicalis  superficialis  and  posterior  scapular  artery  sometimes  arise  sepa- 
rately, the  former  from  the  thyroid  axis,  the  latter  from  the  third  portion  of  the 
subclavian.  By  means  of  its  numerous  inosculations  the  transversa  colli  artery 
maintains  an  important  anastomotic  communication  between  the  branches  of  the 
external  carotid,  subclavian,  and  axillary  arteries. 

The  Superior  intercostal  artery  (intercostalis  suprema)  arises  from  the 
upper  and  back  part  of  the  subclavian  artery  behind  the  scalenus  anticus,  and 
descending  in  front  of  the  necks  of  the  first  two  ribs,  sends  intercostal  branches 
to  the  first  two  intercostal  spaces,  and  dorsal  branches  to  the  muscles  and  int^'gu- 
ment  of  the  back.  The  artery  lies  behind  the  pleura,  to  the  outer  side  of  the 
sympathetic  nerve,  and  in  the  second  intercostal  space  inosculates  with  the  first 
aortic  intercostal.     It  gives  off  the  cervicalis  profunda. 

The  Cervicalis  profunda  artery  (profunda  cervicis)  arises  by  a  common  trunk 
with  the  preceding,  or,  more  properly,  is  a  branch  of  the  superior  intercostal, 
corresponding  with  the  posterior  branch  of  the  other  intercostal  arteries.  It 
passes  backwards  between  the  transverse  processes  of  the  seventh  cervical  and 
first  dorsal  vertebra,  and  ascends  the  back  part  of  the  neck,  between  the  complexus 
and  semi-spinalis  colli  muscle.  It  inosculates  with  the  princeps  cervicis  of  the 
occipital  artery,  and  with  branches  of  the  vertebral. 

Varietiei  of  the  Subclavian  Arteries. — Varieties  in  these  arteries  are  rare;  that 
which  most  frequently  occurs  is  the  origin  of  the  right  subclavian  from  the  left 
extnmity  of  the  arch  of  the  aorta,  below  the  left  subclavian  artery.  The  vessel, 
in  this  case,  curves  behind  the  oesophagus  and  right  carotid  artery,  and  some- 
limes  between  the  oesophagus  and  trachea,  to  the  upper  border  of  the  first  rib  on 
the  right  side  of  the  chest,  where  it  assumes  its  ordinary  course.  In  a  case  of 
subclavian  aneurism  on  the  right  side  above  the  clavicle,  which  happened  during 
the  summer  of  1839,  Mr.  Listen  proceeded  to  perform  the  operation  of  tying  the 
carotid  and  subclavian  arteries  at  their  point  of  division  from  the  innominata. 
Upon  reaching  the  spot  where  the  bifurcation  should  have  existed,  he  found  that 
there  was  no  subclavian  artery.  With  his  usual  self-possession  he  continued  bis 
dissection  more  deeply,  towards  the  vertebral  column,  and  succeeded  in  securing 
the  artery.  It  was  ascertained  after  death,  that  the  arteria  innominata  was 
extremely  short,  and  that  the  subclavian  was  given  off  within  the  chest  from  the 
posterior  aspect  of  its  trunk,  and  pursued  a  deep  course  to  the  upper  margin  of 
the  first  rib.  In  a  preparation  which  was  shown  mo  at  Heidelberg,  some  years 
since,  by  Professor  Tiedemann,  the  right  subclavian  artery  arose  from  the  tho- 
racic aorta,  as  low  down  as  the  fourth  dorsal  vertebra,  and  ascended  from  that 
point  to  the  border  of  the  first  rib.  Varieties  in  the  branches  of  the  subclavian 
are  not  unfrequent ;  the  most  interesting  is  the  origin  of  the  left  vjertebral  from 
the  arch  of  the  aorta. 

AXILLART    ARTERY. 

The  Axillary  artery  (axillaris)  passes  outwards  and  downwards  with  a  gentle 
enrve  through  the  axillary  space  from  the  lower  border  of  the  first  rib  to  the 
lower  border  of  the  tendons  of  the  latissimus  dorsi  and  teres  major,  where  it 
becomes  the  brachial. 

Relations. — After  emerging  from  beneath  the  margin  of  the  costo-coracoid 
membrane,  it  is  in  relation  with  the  axillary  vein,  which  lies  at  first  to  the  inner 
side,  and  then  in  front  of  the  artery.  Near  the  middle  of  the  axilla  it  is  em- 
braced by  the  two  heads  of  the  median  nerve,  and  covered  in  by  the  pectoral 
mnseles.     On  the  inner  or  thoracic  side  it  is  in  relation,  first,  with  the  first 
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interooeUl  mnscle;  it  nest  rests  on  the  first  BerratioD  of  the  serratiiB  n 
and  is  tlien  separstcd  from  ttie  cbcst  by  tbe  brachial  plesns  of  aerves. 
ovtrr  or  kvmeral  tide  it  is  at  first  separated  from  the  brachial  plexus  by 
gular  inteiral  of  cellular  tissue;  it  next  rests  against  the  tendon  of  the 
pularis  muscle;  and  thirdly,  upon  the  coraco-brachialis  muscle. 


The  relalioni  of  the  axillarj  artery  may  be  thus  arranged  :■ 


InFtatt. 
Pecloralis  major, 
Peetoralis  minor, 
Peotorolis  major. 


Inner  nr  Thoraeic  Side, 
^rst  intercostal  musole, 
First  sermtion  of  aerra- 

tus  magnus, 
Plexus  of  nerres. 


Outer  or  Sumerat  Side. 
Plexus  of  nerres, 
Tendon  of  eubsca- 

Coraco-braohial  it . 


Tbe  branches  of  tbe  Axillary  artery  are  seven  in  number:  — 
Subscapular, 
Circumflex  anterior. 
Circumflex  posterior. 


Superior  thoracic, 
Thorecica  acromialii 
Long  thoracic, 
Tboracica  alaris. 


The  superior  thoracic  and  thoracica  acroraialis  are  found  in  tbe  trianfcnlar 
space  above  the  pecloralis  minor.  The  inferior  thoracic  and  tbonuHoa  alaris, 
below  the  peetoralis  minor.  And  the  three  remaining  branches  below  the  lower 
border  of  the  subsoapularis. 

The  Superior  ihoracic  (suprema;  ebort  thoracic),  tbe  highest  of  the  brancbea 
of  the  axillary,  and  sometimes  derived  from  the  aeit,  passes  inwards  to  the  chest 
10  front  of  tlic  peetoralis   minor  musole,  and  is  distributed  to  the  peotoral 
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The  Thoracica  acrom  talis  (thoracica  bumeraria)  is  a  sbort  trunk  which  pro- 
ceeds from  the  axillary  in  the  space  above  the  pectoralis  minor  muscle,  and 
divides  into  three  sets  of  branches  :  pectoral^  which  are  distributed  to  the  pectoral 
muscles,  serratus  magnus,  and  mammary  gland )  acromial  (r.  transversus),  which 
pass  outwards  to  the  acromion,  and  inosculate  with  branches  of  the  supra-scapular 
artery ;  and  descending  (r.  dcltoideus),  a  single  branch,  which  follows  the  inter- 
space between  the  deltoid  and  pectoralis  major  muscle,  and  is  in  relation  with 
the  cephalic  vein. 

The  Lcmg  thoracic  (thoracica  inferior;  mammaria  externa)  descends  along  the 
lower  border  of  the  pectoralis  minor  to  the  side  of  the  chest.  It  is  distributed 
to  the  pectoralis  major  and  minor,  serratus  magnus,  and  mammary  gland ;  inos- 
culating with  the  superior  thoracic,  intercostal  and  mammary  arteries. 

The  Thoracica  alaris  is  a  small  branch  distributed  to  the  plexus  of  nerves  and 
glands  in  the  axilla.  It  is  frequently  wanting;  its  place  being  supplied  by  a 
branch  derived  from  one  of  the  other  thoracic  branches. 

The  Subscapular  artery  (scapularis  inferior),  the  largest  of  the  branches  of  the 
axillary,  runs  along  the  lower  border  of  the  subscapularis  muscle,  to  the  inferior 
angle  of  the  scapula,  where  it  inosculates  with  the  posterior  scapular,  a  branch 
from  the  subclavian.  It  supplies  the  muscles  of  the  under  surface  and  inferior 
border  of  the  scapula,  and  the  side  of  the  chest.  At  about  an  inch  and  a  half 
from  the  axillary,  it  gives  off  a  large  branch,  the  dorsalis  scapuUs (circum^exB.  sea- 
pnlse),  which  passes  backwards  through  the  triangular  space  bounded  by  the  teres 
minor,  teres  major,  and  scapular  head  of  the  triceps,  and  beneath  the  infra-spinatus 
muscle  to  the  dorsum  of  the  scapula,  where  it  is  distributed,  inosculating  with 
the  supra-scapular  and  posterior  scapular  artery. 

The  Circumflex  arteries  (circumflexsD  humeri)  wind  around  the  neck  of  the 
bnmerus.  The  Anterior^  very  small,  passes  beneath  the  coraco-brachialis  and 
short  head  of  the  biceps,  and  sends  a  branch  upwards  along  the  bicipital  groove 
to  supply  the  shoulder  joint. 

The  Posterior  circumflex,  of  larger  size,  passes  backwards  through  the  quad- 
rangular space  bounded  by  the  teres  minor  and  major,  the  scapular  head  of  the 
triceps,  and  humerus,  and  is  distributed  to  the  deltoid  muscle  and  shoulder  joint. 
Sometimes  this  artery  is  a  branch  of  the  superior  profunda  of  the  brachial.  It 
then  ascends  behind  the  tendon  of  the  teres  major,  and  is  distributed  to  the 
deltoid  without  passing  through  the  quadrangular  space. 

Varieties  of  the  Axillary  Artery, — The  most  frequent  peculiarity  of  this  kind 
is  the  division  of  the  vessel  into  two  trunks  of  equal  size :  a  muscular  trunk, 
which  gives  off  some  of  the  ordinary  axillary  branches  and  supplies  the  upper 
arm,  and  a  continued  trunk,  which  represents  the  brachial  artery.  .  The  next 
moAt  frequent  variety  is  the  high  division  of  the  ulnar  which  passes  down  the  arm 
by  the  side  of  the  brachial  artery,  and  superficially  to  the  muscles  proceeding  from 
the  inner  condyle,  to  its  ordinary  distribution  in  the  hand.  In  this  course  it  lies 
immediately  beneath  the  deep  fascia  of  the  forearm,  and  may  be  seen  and  felt 
pulsating  beneath  the  integument.  The  high  division  of  the  radial  from  the 
axillary  is  rare.  In  one  instance,  I  saw  the  axillary  artery  divide  into  three 
branches  of  nearly  equal  size,  which  passed  together  down  the  arm,  and  at  the 
bend  of  the  elbow  resolved  themselves  into  radial,  ulnar,  and  interosseous.  But 
the  most  interesting  variety,  both  in  a  physiological  and  surgical  sense,  is  that 
described  by  Dr.  Jones  Quain,  in  his  ''  Elements  of  Anatomy.''  "  I  found  in 
the  dissecting-room,  a  few  years  ago,  a  variety  not  hitherto  noticed ;  it  was  at 
first  taken  for  the  ordinary  high  division  of  the  ulnar  artery.  The  two  vessels 
descended  from  the  point  of  division  at  the  border  of  the  axilla,  and  lay  parallel 
with  one  another  in  their  course  through  the  arm ;  but  instead  of  diverging,  as 
is  usual,  at  the  bend  of  the  elbow,  they  converged,  and  united  so  as  to  form  a 
short  trunk,  which  soon  divided  again  into  the  radial  and  ulnar  arteries  in  the 
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regular  way."     In  a  subject  dissected  by  myself,  this  variety  existed  in  both 
arms ',  and  I  have  seen  several  instances  of  a  similar  kind. 


BRACHIAL    ARTERT. 

The  Brachial  artery  ^brachialis;  humeraria)  passes  down  the  inner  side  of  the 
arm,  from  the  lower  border  of  the  tendons  of  the  latissimus  dorsi  and  teres  majori 
to  a  little  below  the  bend  of  the  elbow,  where  it  divides  into  the  radial  and  Qlnar 
artery. 

Relations,  —  In  its  course  downwards,  it  rests  on  the  triceps,  coraoo-brachialis, 
brachialis  anticus,  and  tendon  of  the  biceps.  To  its  inner  side  is  the  iotenial 
cutaneous  and  ulnar  nerve ;  to  the  outer  side,  the  coraco-brachialis  and  biceps ; 
in  front  it  has  the  basilic  vein,  and  is  crossed  by  the  median  nerve.  Its  rela- 
tions, within  its  sheath,  are  the  venao  comites. 

Plan  of  the  Relations  of  the  Brachial  Artery, 

In  Front, 

Basilic  vein. 
Deep  fascia, 
Median  nerTe. 


Inner  Side, 

Internal  cutaneoas 

nerve, 
Ulnar  nerve. 


Brachial  Artery. 


Outer  Side. 

Coraco-brachialia, 
Biceps. 


Behind, 

Short  head  of  triceps, 
Coraco-brachialis, 
Brachialis  anticus. 
Tendon  of  biceps. 

The  Brandies  of  the  brachial  artery  are,  the 


Superior  profunda. 
Inferior  profunda. 


Anastomotica  magna, 
Muscular,  and  Nutrient. 


The  Superior  profunda  (brachialis  profunda ;  profunda  humeri)  arises  opposite 
the  lower  border  of  the  tendon  of  the  latissimus  dorsi,  and  winds  around  the 
humerus,  between  the  triceps  and  the  bone,  to  the  space  between  the  brachialis 
anticus  and  supinator  longus,  where  it  inosculates  with  the  radial  recurrent  artery. 
It  accompanies  the  musculo-spiral  nerve.  In  its  course  it  gives  off  the  posterior 
articular  artery,  which  descends  to  the  elbow  joint,  and  a  more  superfcicU  branchy 
which  descends  by  the  side  of  the  external  intermuscular  septum  and  inosculates 
with  the  interosseous  articular  artery.  The  inferior  muscular  branches  of  the 
superior  profunda  inosculate  with  the  inferior  profunda,  anastomotica  magna  and 
ulnar  recurrent. 

The  Inferior  profunda  (collateralis  ulnaris  puperior)  arises  from  about  the 
middle  of  the  brachial  artery,  and  descends  with  the  ulnar  nerve  to  the  space 
between  the  inner  condyle  and  olecranon,  where  it  inosculatos  with  the  posterior 
ulnar  recurrent.     In  its  course  it  pierces  the  intermuscular  septum. 

The  Anastomotica  magna  (collateralis  ulnaris  inferior)  is  given  off  nearly  at 
right  angles  from  the  brachial,  at  about  two  inches  above  the  joint.  It  passes 
directly  inwards  upon  the  brachialis  anticus  muscle,  pierces  the  intermuscular 
septum,  and  winds  around  the  humerus  to  inosculate  with  the  superior  pro- 
funda.     On  the  brachialis  anticus  it  divides  into  two  branches,  which  inosculate 
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with  the  anterior  aod  posterior  ulnar  recurrent  arteries  and  with  the  inferior 
profunda. 

The  Muscular  branches  are  distributed  to  the  muscles  in  the  course  of  the 
artery,  namely,  coraco-brachialis,  biceps,  deltoideus,  brachialis  anticus,  and  triceps. 

The  Nutrient  branch  (nutritia  humeri)  is  given  off  at  about  the  middle  of  the 
arm,  and  passes  into  the  medullary  foramen  near  the  insertion  of  the  coraco-bra- 
chialis  muscle. 

Varieties  of  the  Brachial  Artery,  — The  most  frequent  peculiarity  in  the  dis- 
tribution of  branches  from  this  artery  is  the  high  division  of  the  radial,  which 
arises  generally  from  about  the  upper  third  of  the  brachial  artery,  and  descends 
to  its  normal  position  at  the  bend  of  the  elbow.  The  ulnar  artery  sometimes 
arises  from  the  brachial  at  about  two  inches  above  the  elbow,  and  pursues  either 
a  superficial  or  deep  course  to  the  wrist;  and,  in  more  than  one  instance,  I  have 
seen  the  interosseous  artery  arise  from  the  brachial  a  little  above  the  bend  of  the 
elbow.  The  two  profunda  arteries  occasionally  arise  by  a  common  trunk,  or 
there  may  be  two  superior  profundse. 


RADIAL    ARTERY. 

The  Badial  artery  (radialis),  one  of  the  divisions  of  the  brachial,  appears, 
from  its  direction,  to  be  the  continuation  of  that  trunk.  It  runs  along  the  radial 
side  of  the  forearm,  from  the  bend  of  the  elbow  to  the  wrist ;  it  then  turns  back- 
wards around  the  base  of  the  thumb,  beneath  its  extensor  tendons,  and  passes 
between  the  two  heads  of  the  first  dorsal  interosseous  muscle,  into  the  palm  of  the 
hand.  It  next  crosses  the  metacarpal  bones  to  the  ulnar  side  of  the  hand,  form- 
ing the  deep  palmar  arch,  and  terminates  by  inosculating  with  the  superficial 
palmar  arch. 

Id  the  upper  half  of  its  course,  the  radial  artery  is  situated. between  the  supi- 
nator longus  muscle,  by  which  it  is  slightly  overlapped,  and  the  pronator  radii 
teres ;  in  the  lower  half,  between  the  tendons  of  the  supinator  longus  and  flexor 
carpi  radialis.  It  rests  in  succession  on  the  supinator  brevis,  pronator  radii  teres, 
radial  origin  of  the  flexor  sublimis,  flexor  longus  pollicis,  and  pronator  quad- 
ratua;  and  b  covered  in  by  the  integument  and  fasciae.  At  the  wrist  it  lies 
against  the  external  lateral  ligament  and  beneath  the  extensor  tendons  of  the 
thumb ;  and,  in  the  palm  of  the  hand,  beneath  the  flexor  tendons.  It  is  accom- 
panied by  vensB  comites ;  and  is  in  relation  with  the  radial  nerve  which  lies  to  the 
outer  side  of  its  middle  third. 

Plan  of  the  Relations  of  the  Radial  Artery  in  the  Forearm. 

In  Front. 

Deep  fascia, 
Sapinator  longus. 


Inner  Side. 

Pronator  radii  teres. 
Flexor  carpi  radiaUi. 


Radial  Artery. 


Outer  Side. 

Sapinator  longus. 
Radial  nerre  (middle 
third). 


Behind. 

Supinator  breris, 
Pronator  radii  teres. 
Flexor  sublimis  digitorum, 
Flexor  longus  pollicis. 
Pronator  quadratus. 
Wrist  joint. 


The  Branches  of  the  radial  artery  may  be  arnnged  into  three  groups,  corr^ 
spouJing  with  the  three  regions  —  forearm,  wrist,  and  hand;  they  are  — 


Recurrent  radijl, 

Wri,l. 

Muscular. 

SupcrfcialiB  toI«, 
Carpea  anterior, 

Carpea  posterior, 

Hcnd. 

Metacarpea, 
Dorsales  polli 
Dorsalis  indie 

Princeps  pollicia, 
Badialig  iiidicis. 

Perforantcs, 
BecurrentcB. 

i)  is  ^ven  off  immediately 


Ini 

The   Radial  rei:urrenl  branch  (radialis  '  ,         ^. 

belnw  tLe  elbow ;  it  asccods  in  the  space  between  the  supinator  longus  and  bn- 
uhialis  anticus,  sends  branches  to  the  muscles  Bribing  from  the  eslernal  condyle, 
and  ioosculaces  with  the  terminal  branches  of  the  superior  profunda. 

The  Mtttcular  branchei  are  distributed  to  the  muscles  of  the  radial  border  of 
the  foreurm. 


The  Superfirialii  votm  (radio-palm; 
Fio.  216. 


is)  is  given  off  by  the  radial  artery  whik 


™d,ls 


bkepi.     2.  lDn«r 


I  of  the  pronnior  redii  Mm 
ind  flcior  C4rp)  radiilii  dinded 
icrori.  3.  Deep  portioa  otproamtor 
nuiii  itiai.  *.  SupinaWr  longni. 
i.  Floior  longut  pulliei*.  t.  Pro- 
.  Flexor  profaa 


8.  Flex 


II,  1 


>ni  puling  bcDMth  it  into 
of  th>  hand  j  Ihe  figure  it 
th«  l«ndaa  or  the  pdmarii 

ivided  cloae  to  its  ioterUoa. 

IB  inoicalating  gupcriorlr 
inferior  profundi  ind  inf«- 

rj.     13.  Sk. 


(uporior  profunda.  14.  Superlleialia 
Tolffi.  IS.  Ulnar  artery.  IB.  Super- 
fieiKl  pnlmmr  aroh  giving  off  digital 
brnnche)  la  tbree  flngeri  uid  a  bait 
IT.  Magna  pollicii  and  radialii  in. 
dici>.  18.  Poiteriorulnar  reeurreoU 
IS.  Anterior  interoeieoui.  £0.  Fd*. 
(trior  inleroteeoui,  paiiing  Ihrough 


at  the  wrist.     It  passes  between  the  fibres  of  the  abductor  pollicis  mttecle,  and 
inosculates  with  the  termination  of  the  ulnar  artery,  completing  the  superficial 
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palmar  trcb.  This  artery  is  variable  in  size,  being  sometimes  as  large  as  the 
coDtinnation  of  the  radial,  at  other  times  a  mere  muscular  twig,  or  entirely  want- 
iDg ;  when  of  large  size  it  supplies  the  palmar  side  of  the  thumb  and  radial  side 
of  the  index  finger. 

The  Carpea  anterior  passes  inwards  along  the  lower  border  of  the  pronator 
qnadratus,  and  forms  an  arch  by  inosculating  with  the  anterior  carpal  branch  of 
the  ulnar  artery.     From  this  arch  twigs  are  given  ofif  to  supply  the  wrist  joint. 

The  Carpea  posterior  crosses  the  carpus  posteriorly,  and  inosculates  with  the 
posterior  carpal  branch  of  the  ulnar  artery.  Superiorly  it  inosculates  with  the 
termination  of  the  anterior  interosseous  artery ;  inferiorly  it  gives  ofif  dorsal  in- 
terosseous branches,  which  anastomose  with  the  perforating  branches  of  the  deep 
palmar  arch,  and  run  forwards  upon  the  dorsal  interossei  muscles  of  the  third  and 
foarth  metacarpal  spaces. 

The  Metacarpea  or  first  dorsal  interosseous  branch  runs  forwards  to  the  meta- 
carpal space  between  the  index  and  middle  fiinger.  At  the  cleft  of  the  fiingers  it 
inosculates  with  the  palmar  digital  artery,  and  gives  ofif  dorsal  collateral  branches. 
It  is  joined  opposite  the  heads  of  the  interosseous  muscle  by  the  perforating 
branch  from  the  deep  palmar  arch. 

The  Dorsales  pollicis  are  two  small  branches  which  run  along  the  sides  of  the 
dorsal  aspect  of  the  thumb. 

The  Dorsali*  indicis  is  a  very  small  branch  which  runs  along  the  radial  border 
of  the  metacarpal  bone  and  phalanges  of  the  index  fiinger. 

The  Princeps  pollicis,  the  great  artery  of  the  thumb,  passes  along  the  meta- 
carpal bone  of  the  thumb,  between  the  first  dorsal  interosseous  (abductor  indicis) 
and  flexor  brevis  pollicis  to  the  base  of  the  first  phalanx ;  and,  between  the  two 
heads  of  the  latter  muscle,  in  the  groove  of  the  tendon  of  the  flexor  longus,  it 
divides  into  two  collateral  branches  for  the  palmar  borders  of  the  thumb. 

The  Radialis  indicis,  the  digital  branch  of  the  radial  side  of  the  index  finger, 
is  directed  inwards,  between  the  abductor  indicis  and  flexor  brevis  and  adductor 
pollicis,  to  the  side  of  the  finger,  along  which  it  runs,  forming  its  radial  collateral 
artery.  Near  its  origin  it  gives  ofif  a  small  branch  (more  frequently  a  direct 
branch  of  the  radial),  which  inosculates  with  the  superficial  palmar  arch. 

The  Interossei  palmares,  three  or  four  in  number,  are  branches  of  the  deep 
palmar  arch ;  they  pass  forwards  upon  the  interossei  muscles,  and  inosculate  with 
the  digital  branches  of  the  superficial  arch,  opposite  the  heads  of  the  metacarpal 
bones. 

The  Perforantet,  three  in  number,  pass  directly  backwards  between  the  heads 
of  the  dorsal  interossei  muscleS|  and  inosculate  with  the  dorsal  interosseous 
arteries. 

The  Recurrent  branches  of  the  deep  palmar  arch  pass  upwards  in  front  of  the 
wrist  joint,  and  inosculate  with  the  arterial  arch  formed  by  the  anterior  carpal 
arteries. 

ULNAR    ARTERY. 

The  Ulnar  artery  (ulnaris ;  cubitalis),  the  other  and  larger  division  of  the  Dra- 
chial,  crosses  the  forearm  obliquely  to  the  commencement  of  its  middle  third ;  it 
then  runs  down  the  ulnar  side  of  the  forearm  to  the  wrist,  crosses  the  annular 
ligament  into  the  hand,  and  forms  the  superficial  palmar  arch  (arcus  volaris 
iQperficialis),  which  terminates  by  inosculating  with  the  superficialis  volse. 

Relations,  —  In  the  upper  or  oblique  portion  of  its  course  it  lies  upon  the  bra- 
efaialia  anticus  and  flexor  profundus  digitorum,  and  is  covered  in  by  the  saper- 
fieial  layer  of  muscles  of  the  forearm  and  median  nerve.  In  the  second  part  of 
its  course,  it  is  placed  upon  the  flexor  profundus  and  pronator  qnadratus,  lying 
between  the  flexor  carpi  ulnaris  and  flexor  sublimis  digitorum.  While  crossing 
the  annular  ligament  it  is  protected  from  injury  by  a  strong  tendinous  arch. 
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thrown  over  it  from  the  pisiform  bone ;  and  in  the  palm  it  rests  on  the  tendons 
of  the  flexor  sublimis,  being  covered  in  by  the  palmaris  brevis  mosole  and  pahnar 
fascia.  It  is  accompanied  in  its  coarse  by  the  venas  comites,  and  is  in  relation 
with  the  ulnar  nerve  for  the  lower  two-thirds  of  its  extent;  the  nerve  lying  to  its 
ulnar  side. 


Plan  of  the  Relations  of  the  Ulnar  Artery. 

In  Front, 

Deep  fascia. 

Superficial  layer  of  muscles, 

Median  nenre. 

In  the  Hand, 

Tendinous  arch  from  the  pisiform  bone, 

Palmaris  brevis  muscle, 

Palmar  fascia. 


Inner  Side. 

Flexor  carpi  ulnaris, 
Ulnar  nerve   (lower 
two-thirds). 


Outer  Side.  • 

Flexor  sublimis  digi- 
torum. 


Behind, 

Braohialis  anticus, 

Flexor  profundus  digitonim, 

Pronator  quadratus. 

In  the  Hand. 

Annular  ligament. 
Tendons  of  the  flexor  sublimis  digitorum.  s 

The  Branches  of  the  ulnar  artery  may  be  arranged,  like  those  of  the  radial, 
into  three  groups : 


Foreamij 


^  Anterior  ulnar  recurrent, 
Posterior  ulnar  recurrent, 
T  ,  f  Anterior  interosseous, 

Interosseous,  |  p^g^rior  interosseous, 

Muscular. 


(  Carpea  anterior, 
Wrist^        \  Carpea  posterior, 
(^  Metacarpea. 

„      ,  f  Communicating, 

^°"'''        I  Digitales.        * 

The  Anterior  ulnar  recurrent  arising  immediately  below  the  elbow,  ascends  in 
front  of  the  joint  between  the  pronator  radii  teres  and  brachialis  antious ;  it  dis- 
tributes branches  to  the  adjacent  muscles,  and  inosculates  with  the  anastomotica 
magna  and  inferior  profunda.  The  two  recurrent  arteries  frequently  arise  by  a 
'fommon  trunk. 

The  Posterior  ulnar  recurrent,  larger  than  the  preceding,  arises  immediately 
below  the  elbow  joint,  and  passes  backwards  beneath  the  origins  of  the  superficial 
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Imjer  of  muscles;  it  then  ascends  between  the  two  beads  of  tbe  flexor  carpi 
ulnaiisy  lying  beneath  the  ulnar  nerve,  and  inosculates  with  the  inferior  profunda, 
mnastomotica  magnai  and  interosseous  recurrent. 

• 

Tbe  Interosseous  artery  is  a  short  trunk  which  arises  from  tbe  ulnar, 
opposite  the  bicipital  tuberosity  of  the  radius,  and  passes  backwards  to  the  inter- 
osseous membrane,  where  it  divides  into  the  anterior  and  posterior  interosseous 
artery. 

The  Anterior  inUrosseou$  Tinterossea  interna)  passes  down  the  forearm  upon 
the  interosseous  membrane,  between  the  flexor  profundus  digitorum  and  flexor 
loDgus  poUicis,  and  behind  the  pronator  quadratus ;  it  then  passes  through  an 
opening  in  the  interosseous  membrane  to  the  back  of  the  wrist,  where  it  inoscu- 
lates with  the  posterior  carpal  branches  of  the  radial  and  ulnar.  The  anterior 
interosseous  artery  gives  off  several  muscular  branches ;  nutrient  branches  to  the 
radius  and  ulna ;  a  companion  branch  to  the  median  nerve ;  and  at  the  upper 
border  of  the  pronator  quadratus,  a  small  branch,  which  descends  behind  that 
muscle  to  inosculate  with  the  anterior  carpal  arteries.  The  median  artery  is 
sometimes  of  large  size,  and  occasionally  takes  the  place  of  the  superficial  palmar 
aieb. 

The  Posterior  interosseous  artery  (interossea  externa;  perforans  suprema) 
passes  backwards  through  an  opening  between  the  upper  part  of  the  interosseous 
membrane  and  the  oblique  ligament,  and  descends  between  the  superficial  and 
deep  layer  of  muscles  of  the  forearm  to  the  back  of  the  wrist,  where  it  inosculates 
with  the  anterior  interosseous  and  posterior  carpal  branches  of  the  radial  and 
ulnar.  At  its  upper  part  it  gives  off  a  recurrent  branch,  posterior  interosseous 
recurrent,  which  returns  upon  the  elbow  between  the  anconeus,  extensor  carpi 
ulnaris  and  supinator  brevis,  and  anastomoses  with  the  posterior  terminal  branches 
of  tbe  superior  profunda. 

The  Muscular  branches  of  the  ulnar  artery  are  distributed  to  the  muscles  of 
tbe  ulnar  border  of  tbe  ibrearm. 

The  Carpea  anterior,  a  branch  of  small  size,  passes  outwards  upon  the  front 
of  the  wrist  joints  and  contributes  to  form  the  anterior  carpal  arch  by  inoscula- 
tbg  with  the  anterior  carpal  branch  of  the  radial  artery. 

The  Carpea  posterior,  larger  than  the  preceding,  passes  beneath  the  tendon 
of  the  flexor  carpi  ulnaris  muscle  to  the  back  of  tbe  wrist  joint,  where  it  inoscu- 
lates with  the  posterior  carpal  branch  of  the  radial  artery,  and  forms  t^  posterior 
carpal  arch. 

The  Metacarpea,  often  a  branch  of  the  preceding,  passes  along  the  inner  border 
of  the  metacarpal  bone  of  the  little  finger,  and  forms  the  dorsal  collateral  branch 
of  that  finger. 

The  Communicating  or  deep  branch  arises  close  to  the  annular  ligamem.,  and 
dips  between  the  abductor  minimi  digiti  and  flexor  brevis  to  inosculate  with  the 
termination  of  the  deep  palmar  arch.  It  is  accompanied  by  the  deep  palmar 
braneh  of  the  ulnar  nerve. 

The  Digital  branches,  four  in  number,  are  given  off  from  tho  convexity  of  the 
niperficial  palmar  arch.  The  first  and  smallest  is  distributed  to  the  ulnar  side 
of  the  little  finger.  The  other  three  are  short  trunks,  which  divide  between  the 
beads  of  the  metacarpal  bones,  and  form  the  collateral  branch  of  the  radial  side 
«f  the  little  finger,  the  collateral  branches  of  the  ring  and  middle  finger,  and  tho 
collateral  branch  of  the  ulnar  side  of  the  index  finger.  On  the  last  phalanx,  the 
odateral  arteries  communicate  and  form  an  arch,  from  which  numerous  branches 

I  given  off  to  the  tip  of  the  finger. 

l%e  arteries  of  the  hand  are  subject  to  frequent  variety  of  distribution. 
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BRANCHES     OF     THE     TH0RA3IC     AORTA. 

Pericardiac, 
BroDchialy 
(Esophageal, 
Posterior  mediastinal, 
Intercostal. 

The  Pericardiac  arteries  are  a  few  small  and  irregular  branches  distributed  to 
the  pericardium. 

The  Bronchial  arteries,  generally  three  in  number,  one  for  the  right  lung 
and  two  for  the  left,  vary  both  in  size  and  origin ;  the  right  often  proceeding  from 
a  short  trunk  common  to  it  and  one  of  the  left  bronchial  branches,  or  from  the 
first  aortic  intercostal.  They  take  their  course  to  the  back  of  the  root  of  the 
lung,  and  accompany  the  ramifications  of  the  bronchial  tubes  through  its  sub- 
stance ;  giving  twigs  also  to  the  bronchial  glands,  oesophagus,  and  pericardium. 

The  (Esophageal  arteries  (oesophagese),  five  or  six  in  number,  arise  from 
the  anterior  part  of  the  aorta,  and  are  distributed  to  the  oesophagus,  establishing 
a  chain  of  anastomoses  along  that  tube :  the  superior  inosculate  with  the  bron- 
chial arteries,  and  with  oesophageal  branches  of  the  inferior  thyroid  arteries ;  the 
inferior  with  similar  branches  of  the  phrenic  and  gastric  arteries. 

The  Posterior  mediastinal  arteries  are  small  twigs  distributed  to  the  lymphatic 
glands  and  cellular  tissue  of  the  posterior  mediastinum. 

The  Intercostal,  or  posterior  intercostal  arteries  (intercostales  inferiores), 
arise  from  the  posterior  part  of  the  aorta;  they  are  ten  in  number  at  each  side, 
the  first  intercostal  space  being  supplied  by  the  superior  intercostal  mrtery,  a 
branch  of  the  subclavian.  The  right  intercostals  are  longer  than  the  left,  on 
account  of  the  position  of  the  aorta.  They  ascend  somewhat  obliquely  from  their 
origin,  and  cross  the  vertebral  column  behind  the  thoracic  duct,  vena  azygos 
major,  and  sympathetic  nerve,  to  the  intercostal  spaces ;  the  left  passing  beneath 
the  superior  intercostal  vein,  vena  azygos  minor  and  sympathetic.  In  the  inter- 
costal space,  or  rather  on  the  external  intercostal  muscle,  each  artery  gives  off  a 
dorsal  branchy  which  passes  back  between  the  transverse  processes  of  the  verte- 
brae, lying  internally  to  the  middle  costo-transverse  ligament,  and  divides  into  a 
spinal  branch,  which  supplies  the  spinal  cord  and  vertebras,  and  a  muscular 
branch,  distributed  to  the  muscles  and  integument  of  the  back.  The  intercostal 
artery  then  comes  into  relation  with  its  vein  and  nerve,  the  former  being  above, 
the  latter  below,  and  ascends  obliquely  to  the  lower  border  of  the  rib,  [see  note, 
p.  101],  with  which  it  comes  into  relation  near  the  angle  of  the  bone.  It  then 
runs  along  the  lower  border  of  the  rib,  lying  between  the  two  planes  of  intercostal 
muscles  to  the  front  of  the  chest,  where  it  inosculates  with  the  superior  anterior 
intercostal  branch  of  the  internal  mammary. 

Besides  the  dorsal  branch  and  several  small  muscular  branches,  the  intercostal 
artery,  at  about  the  middle  of  its  course,  gives  off  a  large  inferior  branchy  which 
runs  along  the  upper  border  of  the  rib  below  to  the  fore  part  of  the  chest,  and 
inosculates  with  the  inferior  anterior  intercostal  branch  of  the  internal  mammary. 

While  between  the  two  planes  of  intercostal  muscles,  the  intercostal  artery  is 
protected  from  pressure  by  little  tendinous  arches  thrown  across  it  and  attached 
by  each  extremity  to  the  bone.  The  upper  pair  of  intercostal  arteries  inosculate 
with  the  superior  intercostals  of  the  subclavian ;  the  lower  intercostals  anastomose 
with  the  lumbar  and  epigastric  arteries  in  the  parietes  of  the  abdomen. 
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BRANCHES  OF  THE  ABDOMINAL  AORTA. 

Phrenic, 

1  Gastric, 
Cceliac  axis,  i  Hepatic, 

(  Splenic, 
Superior  mesenteric, 
Spermatic, 
Inferior  mesenteric, 
Sapra-renal, 
Kenal, 
Lumbar, 
Sacra  media. 

The  Phrenic  artsries  (phrenicie;  diaphragmaticse)  are  given  off  (frequently 
Dj  m  common  trunk)  from  the  anterior  part  of  the  aorta  as  soon  as  that  vessel 
has  emerp:ed  through  the  aortic  opening.  Passing  obliquely  outwards  on  the 
ander  surface  of  the  diaphragm,  each  artevy  divides  into  two  branches,  an  inter- 
mal  branch^  which  runs  forwards  and  inosculates  with  its  fellow  of  the  opposite 
side  in  front  of  the  oesophageal  opening ;  and  an  external  branch,  which  proceeds 
cmtwards  towards  the  great  circumference  of  the  muscle,  and  sends  branches  to 
the  supra-renal  capsules.  The  phrenic  arteries  inosculate  with  branches  of  the 
ioteraal  mammary,  intercostal,  epigastric,  oesophageal,  gastric,  hepatic,  and  supra- 
renal arteries.  They  are  not  unfrequently  derived  from  the  coeliac  axis,  or  from 
one  of  its  divisions,  and  sometimes  they  give  origin  to  the  supra-renal  arteries. 

The  C<eliac  axis  (coeliaca ;  xotXia,  vcntriculus)  is  the  first  single  trunk  given 
off  by  the  abdominal  aorta.  It  arises  opposite  the  upper  border  of  the  first  lumbar 
Yertebra,  is  about  half  an  inch  in  length,  and  divides  into  three  large  branches, 
gwCric,  hepatic,  and  splenic. 

Relations. — The  trunk  of  the  cceliac  axis  has  in  relation  with  it,  in  /rant  the 
lesser  omentum;  on  the  rif/ht  side,  the  right  semilunar  ganglion  and  lobus  Spi- 
gelii  of  the  liver;  on  the  U/t  side,  the  left  semilunar  ganglion  and  cardiac  portion 
of  the  stomach ;  and  belovc,  the  upper  border  of  the  pancreas  and  lesser  curve  of 
the  stomsch.    It  is  completely  surrounded  by  the  solar  plexus. 

The  Oastric  ARTERY  (coronaria  ventriculi),  the  smallest  of  the  three  branches 
of  the  cceiiae  axis,  ascends  between  the  two  layers  of  the  lesser  omentum  to  the 
cardiac  orifice  of  the  stomach,  then  runs  along  the  lesser  curvature  to  the  pylorus, 
tod  inosculates  with  the  pyloric  branch  of  the  hepatic.  It  is  distributed  to  the 
Imrer  extremity  of  the  oesophagus  and  lesser  curve  of  the  stomach ;  and  ana^to- 
aoses  with  the  oesophageal  arteries,  vasa  brevia  of  the  splenic  artery,  and  pyloric 
Vnneh  of  the  hepatic  artery. 

The  Hepatic  ARTERY  (hepatica)  curves  forwards,  and  ascends  along  the  right 
kidcr  of  the  lesser  omentum  to  the  liver,  where  it  divides  into  two  branches 
(right  sod  left),  which  enter  the  transverse  fissure,  and  are  distributed  along  the 
portal  canals  to  the  right  and  left  lobes.'  It  is  in  relation,  in  the  right  border 
<f  the  lesser  omentum,  with  the  ductus  communis  eholedochus  and  portal  vein, 
ttd  is  surrounded  by  the  hepatic  plexus  of  the  nerves,  and  numerous  lymphatics 
There  are  sometimes  two  hepatic  arteries,  in  which  case  one  is  derived  from  the 
Mperior  mesenteric. 

'  For  the  mode  of  distrihatioD  of  the  hepntic  artery  within  the  lirer,  see  the  **Structara. 
Aittoaj"  of  that  organ  in  the  Chapter  on  the  Viscera. 
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The  Branchet  of  the  hepatic  artery  are,  the 
Pyloric, 
Gastro-d 
Cystic, 
The  Pjfloric  Iranch,  given  off  from  the  hepatic  near  the  pylonu,  is  distributed 
to  the  com  men  cement  of  the  daodeanm  aod  to  the  leaser  curve  of  the  Etomocb, 
where  it  inoBcnlates  with  the  gastric  artery. 

Fia.  216. 
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B.  Eiiprii-r«rnl  artery  of  tbn  right  «ide.     T.  Riflbt  raial 

nrterj,  l.mger  than  tbe  left,  pHiging 

oulwarJg  to  the  right  kidnoj.    8.  Lumbar  artarin.   8.  Sd- 

lienor  incsenlorio  iirlerj.     10.  The 

t»o  gptrmntio  arterieg.     ]l.  Inferior  msientcris  iMcrJ. 

II.  Sicni  mcdiiu     13.  Comrann  ili 

n^t.     U.  Inicmal  iliac,  right  «id..     IS.  Eitwnal  illae. 

16.  Epig-rtric  nrlery.    17.  Cirrumfl. 

sia  ilii.    18.  Common  femoral  artery,  diTtdlDKlnto  famo- 

rnlig  guperGciiilig  and  profunda. 

The  Gastro-<1uodenalU  ariery  is  a  short  but  large  trunk,  which  deaccndx 
behind  the  pyloms,  and  divides  into  two  branches,  the  gastro-epiploica  dextra, 
and  pancreatico-duodcnalis.  Previously  to  its  division  it  gives  off  some  inferior 
pyloric  branches  to  the  small  end  of  the  stomach. 

The  Gattro-rpiploica  dextra  ruus  along  tbe  great  oarre  of  the  stomach  lying 
between  the  two  layers  of  the  great  omentum,  and  inosculates  at  about  its  middle 
with  the  gastro-epiploica  sinistra,  a  brauch  of  the  splenic  artery.  It  sapplies  tbe 
greater  curve  of  the  stomach  and  great  omentum;  benoe  its  name. 
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The  Paner^ttteo-duodenalU  curves  a]ong  the  fixed  border  of  the  daodennm, 
partly  eoDcealed  bj  the  atUcbtnent  of  the  paocretui,  end  is  diatribnted  to  the 


4.  Stomkeb.  t.  (EaophigaB.  0.  Pjloraa.  T.  DoodenDm,  dficcading  portion.  B.  Tr4Iil- 
TcrH  portion  of  Chs  daod«nam.  9.  Paocreu.  10.  Spleen.  II.  Aorle.  12.  C<el[io  »iU. 
IS.  Uutrio  tittrj.  li,  Hepmlic  irter;.  M.  lu  pjloiie  briDcb.  IS.  Outro-duadenaUa. 
IT.  OMtro-tplplolcft  deitn.  18,  Pinercaticn-daodenklii,  InoiSDiUinE  w)tfa  tbs  Inhrior  pan- 
emtln-dnodsnKlia.  IS,  Division  of  the  hepaCln  arUrj  into  right  and  left  brancbei;  the 
right  (iring  off  the  oyitio  bnnob.  SO.  Splenic  artery,  traced  by  dotted  llnee  behind  tba 
■tomaeb  to  tbe  aplecn ;  the  fli^ra  reila  on  the  *arla.  SI.  Gattro-epiptolcH  ainiatra,  inoiea- 
UtiDg  alone  the  great  enrTStore  of  the  ilomach  with  the  gailro-epipioiea  deiira.  S3.  Pan- 
enatiea  magna.  S3.  Vua  hrevia  to  Lhe  ereat  end  of  tbe  atomacb,  inoacDlatiag  with  tbe 
gutrio  artery.  M.  Superior  meaeDterle  arterj,  emerging  lh>m  betveen  the  panerca*  and 
trHi*Teno  portion  of  tbe  daodenum. 

ptBcreis  and  dnodenniD,     It  inosculates  inferiorlj  with  the  inferior  pancreitioo- 
dBodenatis  and  pancreatic  branches  of  tbe  superior  meeenlerio  artery. 

The  C^sfi'c  arfer^.-generally  a  branch  of  the  right  hepatic,  is  of  sraall  size,  and 
ramifies  between  the  coats  of  the  gallbladder,  provionsly  to  its  distribution  to  tbe 
mttcoiu  membrane. 

The  Splkhio  akteet  (splenica;  lienalis),  the  largest  of  the  three  branches 
of  the  eceliao  axis,  passes  horizontally  to  the  left  along  the  upper  border  of  tbe 
panereaa,  and  divides  into  fivo  or  six  large  branches  (r.  splenici),  which  enter 
the  hilnm  of  the  spleen,  and  are  distributed  to  its  structnre.  In  its  course  the 
vessel  is  tortuous  and  serpentine,  frequently  making  a  complete  turn  upon  itself. 
It  lies  in  a  narrow  groove  to  the  upper  border  of  the  pancreas,  and  is  accompa- 
Dicd  by  the  splenio  vein  which  lies  beneath  it,  and  by  the  splenic  plexus  of 
Bcrree. 

Tbe  Brantha  of  the  splenic  arterj  are,  the 

Vasa  brevia, 
Gastro-epiploica  sinistra. 

The  Panertatiem  parvm   are  numerous  small  branches  distributed  to  tbe 
iplenic  artery  runs  along  its  upper  border.     One  of  these. 
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larger  than  the  rest,  follows  the  course  of  the  pancreatio  duct,  and  is  called  Pan- 
vrealica  magna. 

The  Vasa  hrevia  (gastricad  breves)  are  five  or  six  branches  of  small  size  which 
pass  from  the  extremity  of  the  splenic  artery  and  its  terminal  branches,  between 
the  layers  of  the  gastro-splenic  omentum,  to  the  great  end  of  the  stomach,  to  which 
they  are  distributed,  inosculating  with  branches  of  the  gastric  artery  and  gastro- 
epiploica  sinistra. 

The  Gastro-epiploica  sinistra  appears  to  be  the  continuation  of  the  splenic 
artery;  it  passes  forwards  from  left  to  right,  along  the  great  curve  of  the 
stomach,  lying  between  the  layers  of  the  great  omentum,  and  inosculates  with 
the  gastro-epiploica  dextra.  It  is  distributed  to  the  greater  curve  of  the  stomach 
and  great  omentum. 

The  Superior  mesenteric  artert  (mesonterica  vel  mesaraica  superior),  the 
second  of  the  single  trunks,  and  next  in  size  to  the  coeliac  axis,  arises  from  the 
aorta  immediately  below  that  vessel,  and  behind  the  pancreas.  It  passes  for- 
wards between  the  pancreas  and  transverse  duodenum,  and  descends  within  the 
layers  of  the  mesentery,  to  the  right  iliac  fossa,  where  it  terminates,  much  reduced 
in  size.  In  its  course  it  forms  a  curve,  the  convexity  being  to  the  left,  the  con- 
cavity to  the  right;  is  in  relation  near  its  commencement  with  the  portal  vein; 
and  is  accompanied  by  two  veins,  and  the  superior  mesenteric  plexus  of  nerves. 

The  Branches  of  the  superior  mesenteric  artery  are  — 

Pancreatico-duodenalis  Ileo-colica, 

inferior,  Colica  dextra, 

Yasa  intestini  tenuis,  Colica  media. 

The  Pancreatico-duodenalis  inferior  is  a  small  branch  which  arises  from  the 
superior  mesenteric  while  behind  the  pancreas,  and  curves  upwards  along  the 
line  of  junction  of  the  pancreas  and  duodenum.  It  supplies  both  those  organs, 
and  inosculates  with  the  pancreatico-duodenalis  branch  of  the  hepatic. 

The  Vasa  intestini  tenuis  arise  from  the  convexity  of  the  superior  mesenteric 
artery.  They  vary  from  fifteen  to  twenty  in  number,  and  are  distributed  to  the 
small  intestine  from  the  duodenum  to  the  termination  of  the  ileum.  In  their 
course  between  the  layers  of  the  mesentery,  they  form  a  scries  of  arches  by  the 
inosculation  of  their  larger  branches;  from  these  are  developed  secondary  arches, 
and  from  the  latter  a  third  series  of  arches,  from  which  the  branches  ariaie  which 
are  distributed  to  the  coats  of  the  intestine.  From  the  middle  branches  a  fourth 
and  sometimes  even  a  fifth  series  of  arches  is  produced.  By  means  of  these 
arches  a  direct  communication  is  established  between  all  the  branches  given  off 
from  the  convexity  of  the  superior  mesenteric  artery ;  the  upper  branch  inoscu- 
lates with  the  inferior  pancreatico-duodenalis ;  the  lower  with  the  ileo-colica. 

The  lleo-colic  artery  is  the  last  branch  given  off  by  the  concavity  of  the  supe- 
rior mesenteric.  It  descends  to  the  right  iliac  fossa,  and  divides  into  branches 
which  communicate  and  form  arches,  from  which  branches  are  distributed  to  the 
termination  of  the  ileum,  csecura,  and  commencement  of  the  colon.  This  artery 
inosculates  on  the  one  hand  with  the  termination  of  the  mesenteric  trunk;  on 
the  other,  with  the  colica  dextra. 

The  Colica  dextra  arises  from  about  the  middle  of  the  concavity  of  the  supe- 
rior mesenteric,  and  passing  outwards  behind  the  peritoneum,  divides  into  branches 
which  form  arches,  and  are  distributed  to  the  ascending  colon.  Its  descending 
branches  inosculate  with  the  ileo-colica,  the  ascending  with  the  colica  media. 

The  Colica  media  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mesenteric,  and  passes  forwards  between  the  layers  of  the  transverse  meso-colon, 
wbcre  it  forms  arches,  and  is  distributed  to  the  transverse  colon.  It  inosculates 
on  the  right  with  the  colica  dextra;  on  the  left,  with  the  colica  sinistra,  a  branch 
of  the  inferior  mesenteric  artery. 
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•f  Ibt  da>d«BDm-  J.  Tranmne  porUon.  3.  Ptncreu.  4.  Jtjnnnin.  i.  Ilanm.  t.  Ca- 
oam  mod  ^pcndii  TCTmiformfn.  7.  Aicending  colon.  8.  Tnnti'trie  colon,  t.  S«MDditi( 
aoIoB.  10.  8ap«riOTmeB»nterirar(erj.  II.  Colicamcdlfk  12.  Thebrnnch  wbiebinixoalaU* 
witb  tfaccolicatiuiilrk.  IS.  P>ncr»tieo-dBOdCDn1i(  inrtrior.  14.  Colio  dtxlra.  IS.  Itco- 
eoUcB.    16,  IS.  Tm>  inlcttiiii  ttaui: 

The  8PERMATIG  ARTERIES  (spermitiete  iDleniEe)  are  tvo  small  veswla  which 
■rise  from  the  froat  of  the  lorta  below  the  sDpcrior  mesenleric ;  from  their  origin 
each  artery  passea  obliqnelj  ontwarda,  and  accompanies  the  correapooding  ureter 
along  the  front  of  the  psoas  muscle  to  the  border  of  the  pelvis,  where  it  is  in 
relation  with  tbe  external  iliac  artery.  It  is  then  directed  outwards  to  the  inter- 
nal  abdominal  ring,  and  follows  tbe  course  of  the  spcnnatic  cord  along  the  sper- 
matic caoal  and  through  the  scrotnm  to  the  testicle,  to  which  it  is  distributed. 
Tbe  right  spermatic  artery  lies  in  front  of  tbe  vena  cava,  and  both  vessels  are 
aecompanied  by  veins  and  by  the  spermatic  plesasea  of  nerves. 

The  spermatic  arteries  in  the  female  (ovarian)  descend  into  the  pelvis  and 
pass  between  the  two  layers  of  tbe  broad  ligameota  of  the  uterus,  to  be  diatrib- 
nted  to  the  broad  ligamenta,  ovaries.  Fallopian  tubes,  and  round  ligameols;  along 
Ibe  latter  they  are  continaed  to  tbe  inguinal  canal  and  labium  at  each  side.  They 
isoKulate  with  the  uterine  arteries. 

The  Infehiob  mesenteric  artert  (mesenterica  inferior),  smaller  than  the 
superior,  arises  from  the  abdominal  aorta,  about  two  inchea  below  the  origin  of 
tbe  latter  vessel,  and  descends  between  the  layers  of  the  left  meso-coloD,  to  thu 
left  iliac  fossa,  where  it  divides  into  three  branrhet: 

Ctdica  sinistra,  Sigmoidea, 

Hsemorrboidalis  superior 
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The  Colica  nnittra  (superior)  is  distributed  to  the  desceDdiag  colon  ;  it  piHN 
upwards  snd  outwards  behind  the  peritoDenm,  and  divides  Joto  two  brmnebea,«M 
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IZ,  IS.  Sigmnid  braaehci. 
nding  portioD  of  Ibe  <liiod« 


t.  The  iQpe 

2.  Cneom  and  appeodii  eaoL     3.  Awcgd- 

da.     6.  Deicendiog  eolac.     B.  Bigmoid  B«xim> 

iltrj.    10.  Coliea  liniitn,  iaoMnlacing  ■itb, 

I.'  Superior  hBmorrlioidiil  utei;.     14.  Pu- 


(if  which  (ramus  anaatomoticos)  ascends  to  iooscnlate  with  the  colica  me^i, 
while  the  other  descends  to  communicate  with  the  sigmoid  branch.  The  inoeeo* 
lation  of  the  colica  Bioistra  with  the  colica  media  is  the  largest  arterial  aoasbK 
loosis  in  the  bodj. 

The  Sigmoid  arttry  (colica  sinistra  inferior)  passes  obliquely  outwards  behind 
the  peritoneum  and  divides  into  branches  which  form  srrshes,  and  are  distribolad 
to  the  sigmoid  flexure  of  the  colon.  The  superior  branch  inosculatea  with  the 
colics  sinistra,  the  inferior  with  the  superior  bfemorrboidal  artery. 

The  Superior  hatmorrhoidal  arlerif  is  the  cootiouation  of  the  inferior  mean- 
teria.  It  crosses  the  ureter  and  left  common  iliao  artery,  and  descending  between 
the  two  layers  of  the  meso-rectam,  ia  distributed  to  the  reotum  as  far  as  its  middfc^ 
■Dafltomoeiog  with  the  middle  and  inferior  hEemorrhoidal  arteries. 

The  SuPRA-KENAL  (anpmrenalcB ;  capaulares)  are  two  email  Teaaels  which 
arise  from  the  aorta  immediately  above  the  renal  arteries,  and  are  distributed  to 
the  suprai-ienal  capsules.  They  are  sometimes  branches  of  the  phrenic  or  of  tha 
renal  arteries. 
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The  Renal  arteries  (renales;  cmulgeDtes)  are  two  large  trunks  given  off 
from  the  sides  of  the  aorta  immediately  helow  the  superior  mesenteric  artery;  the 
right  is  longer  than  the  left,  on  account  of  the  position  of  the  aorta,  and  passes 
behind  the  vena  cava  to  the  kidney  of  that  side.  The  left  is  somewhat  higher 
than  the  right.  They  divide  into  several  large  branches  previously  to  entering 
the  kidney,  and  ramify  very  minutely  in  its  vascular  portion.  The  renal  arteries 
supply  several  small  branches  to  the  supra-renal  capsules,  and  one  to  the  ureter. 

The  Lumbar  arteries  (lumbales)  correspond  with  the  intercostals  in  the 
chest ;  they  are  four  or  five  in  number  at  each  side,  curve  around  the  bodies  of 
the  lumbar  vertebras  beneath  the  psoas  muscles,  and  divide  into  two  branches ; 
one,  donal  branchy  passes  backwards  between  the  transverse  processes,  and  is 
distributed  to  the  vertebras  and  spinal  cord  and  muscles  of  the  back ;  the  other, 
parietal  branchy  taking  its  course  behind  the  quadratus  lumborum,  supplies  the 
abdominal  muscles,  and  inosculates  with  branches  of  the  internal  mammary  and 
epigastric  artery.  The  first  lumbar  artery  runs  along  the  lower  border  of  the  last 
rib ;  the  last,  along  the  crest  of  the  iliu^.  In  passing  between  the  psoas  muscle 
and  the  vertebrae,  they  are  protected  by  a  series  of  tendinous  arches,  which  defend 
them  and  the  communicating  branches  of  the  sympathetic  nerve  from  pressure, 
during  the  action  of  the  muscle.  • 

The  Sacra  media  arises  from  the  posterior  part  of  the  aorta  at  its  bifurcation, 
mnd  descends  along  the  middle  of  the  anterior  surface  of  tjl^  sacrum  to  the  fin^t 
piece  of  the  coccyx,  where  it  terminates  by  inosculating  with  the  lateral  sacral 
arteries.  It  distributes  branches  to  the  rectum  and  anterior'sacral  nerves,  and 
inosculates  at  either  side  with  the  lateral  sacral  arteries. 

Varieties  in  the  Branches  of  the  Abdominal  Aorta. — ^The  phrenic  arteries  are 
very  rarely  both  derived  from  the  aorta.  One  or  both  may  be  branches  of  the 
(Tceliac  axis ;  one  may  proceed  from  the  gastric  artery,  from  the  renal,  or  from 
the  upper  lumbar.  There  are  occasionally  three  or  more  phrenic  arteries.  The 
cceliac  axis  is  variable  in  length,  and  gives  off  its  branches  irregularly.  Then' 
are  sometimes  two  or  even  three  hepatic  arteries,  one  of  which  may  be  derived 
from  the  gastric  or  from  the  superior  mesenteric.  The  oolica  media  is  sometimes 
derived  from  the  hepatic  artery.  The  spermatic  arteries  are  variable  both  in 
origin  and  number.  The  right  spermatic  may  be  a  branch  of  the  renal;  the 
left,  of  the  inferior  mesenteric.  The  supra-renal  arteries  may  be  derived  from 
the  phrenic  or  renal  arteries.  The  renal  arteries  present  several  varieties  in 
Dumber ;  there  may  be  three  or  even  four  on  one  side,  and  one  only  on  the  other. 
When  there  are  several  renal  arteries  on  one  side,  one  may  arise  from  the  com- 
inoD  iliac  artery,  from  the  front  of  the  aorta  near  its  lower  part,  or  from  the 
internal  iliac. 

COMMON    ILIAC     ARTERIES. 

The  abdominal  aorta  divides  opposite  the  fourth  lumbar  vertebra  into  the  two 
common  iliac  arteries.  Sometimes  the  bifurcation  takes  place  as  high  as  th« 
third,  and  occasionally  as  low  as  the  fifth.  The  common  iliac  arteries  (iliavct 
communes  vel  primitives)  are  about  two  inches  in  length  ;  they  diverge  from  the 
termination  of  the  aorta,  and  pass  downwards  and  outwards  at  each  side  to  the 
margin  of  the  pelvis,  opposite  the  sacro-iliac  symphysis,  where  they  divide  into 
the  internal  and  external  iliac.  In  old  persons  the  common  iliac  arteries  are 
more  or  less  dilated  and  curved  in  their  course.  The  right  artery  is  somewhat 
longer  than  the  left,  and  forms  a  more  obtuse  angle  with  the  termination  of  the 
aorta ;  the  angle  of  bifurcation  is  greater  in  the  female  than  in  the  male. 

Relations,  —  The  relations  of  the  two  arteries  are  different  at  the  two  sides  of 
the  body.  The  right  common  iliac  is  in  relation  in  front  with  the  peritoneum, 
and  is  crossed  at  its  bifurcation  by  the  ureter.  It  is  in  relation  behind  with  the 
two  common  iliac  veins,  and  externally  with  the  psoas  magnus.     The  left  is  in 
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hsemorrhoidal  &rt«i7,  and,  at  its  bifurcation,  bj  the 

bebind  witb  tbe  left  common  iliac  yein,  and  ezteniallj  with  the  psoas  magnua. 


rela^on  in  front  vitb  the  peritoneum,  and  is  croeeed  bj  the  rectum  and  anperior 

».■..—  1      ..  T.   ■     ■  ^  reUtioo 

b  the  psoas 
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The  Internal  Hiae  artery  (Qtaea  interna;  Aypogattriea),  is  a  short  tnuk, 
varjinp;  in  length  from  an  inch  to  two  inches.  It  descends  obliqvelj  for- 
wards to  a  point  opposite  tbe  upper  margin  of  the  great  sacrD-isahiatia  fonmen, 
where  it  divides  into  an  anterior  aud  a  posterior  trunk.  In  the  ftetus,  the  inter- 
nal iliac  arterj  under  the  name  of  hypogattrie  oiumbilical  is  continued  onwards 
hy  the  side  of  the  fundus  of  the  bladder  to  near  its  apes,  whence  it  asoends  by 
the  side  of  the  lioea  alba  and  urachns  to  the  umbilicus,  where  it  beoonies  tbe 
true  umbilical  artery.  After  birth,  this  artery  ceases  to  be  pervious  beyond  tbe 
side  of  tbe  bladder,  and  the  oblitcreted  portiou  is  oonvertcd  into  a  fibrous  ooid. 
The  projec^on  of  the  two  cords  on  the  inner  wall  of  the  abdomen  causes  the 
depression  at  each  side,  which  goes  by  the  name  of  peritoneal  foua. 

Belatiotu.  —  This  artery  rests  externally  on  the  sacral  plezni  and  ori^n  of 


Iliac  akteriei.  I.  AorU.  2.  Left  comman  UIm  arttrj.  3.  EiUrnal  illko.  t.  Bpl- 
giatrio  ttt*rj.  6.  CimaiDflii*  ilii.  B.  Tnlernal  iliu  arter;.  T.  It*  anterior  trunk.  8.  Iti 
poilcrior  tmnk,  9.  Tha  perTioni  portion  of  the  ambilioal  artery  giving  off  (10)  Iha  anpe- 
rior  T«ica1  arterj.  It.  Internal  padio  arlerT  pa»ing  behind  tbe  ipin*  of  the  lichlom  (IS) 
and  leagsr  lacro-igobiada  ligament.  Vi.  Middle  ta smorrh old al  artery.  U.  lKh)at[o  artecy, 
aleo  paaeing  behind  the  anterior  SBcro-tiohialic  ligament  to  eaeapo  from  tbe  peWia.  IS.  Dio- 
lumbar,  ucending  to  inosculate  with  tbe  circumfleia  ilii  artery  (i)  and  form  an  ireh  along 
tbe  croil  of  the  ilium.  IT.  Obturator  arUry.  18.  Lateral  Moral.  19.  Oloteal  artwy  paaa- 
ins  throDgh  the  upper  part  of  tbe  great  laera-iiehiatic  foramea.  !0.  Sacra  media.  11.  Bigbt 
Dommon  iliao  artery  out  ihort.    21.  Femoral  arUry. 

the  pyriformis  muscle;  posteriorly  it  is  in  relation  with  the  internal  iliao  vdn, 
and  anteriorly  with  the  ureter. 

Branchei.  — The  bmnches  of  the  anterior  trunk  are,  the 

Superior  vesical,  Vaginal, 

Inferior  vesical.  Obturator, 

Middle  h»morrhoidal,  IschialJo, 

Uterine,  Internal  pndio. 

The  branches  of  the  posterior  trunk  are,  the 

Uto-lnrabar,  Lateral  sacnl, 

Gluteal. 
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Branches  of  the  Anterior  Trunk 

The  Superior  vesical  arteries  are  three  or  four  small  branches,  which  proceed 
from  the  pervious  portion  of  the  umbilical  artery.  They  are  distributed  to  the 
upper  and  middle  part  of  the  bladder.  From  one  of  these  there  passes  off  a  small 
artery,  the  de/erentialj  which  accompanies  the  vas  deferens  along  the  spermatic 
cord. 

The  Inferior  vesical,  somewhat  larger  than  the  preceding,  passes  down  upon 
the  side  of  the  bladder  to  its  base,  and  is  distributed  to  that  region,  the  yesiculae 
seminales,  and  prostate  gland. 

The  Middle  hamprrhoidal  artery,  frequently  a  branch  of  the  preceding,  passes 
downwards  to  the  rectum,  to  which  it  is  distributed,  inosculating  with  the  supe- 
ricNr  and  inferior  hsBmorrhoidal  arteries.  In  the  female  it  distributes  branches  to 
the  vagina. 

The  Uterine  artery  passes  inwards  between  the  layers  of  the  broad  ligament 
to  the  neck  of  the  uterus,  and  ascends  in  a  tortuous  course  along  its  lateral  bor- 
der. It  gives  branches  to  the  vagina,  lower  part  of  the  bladder.  Fallopian  tube 
(Jttbaria'),  ovary  (ovaria),  and  round  ligament,  and  inosculates  with  the  sper- 
maUe  or  ovarian  artery.  According  to  Weber  the  ovarian  branch  of  the  uterine 
is  the  special  artery  of  the  ovary. 

The  Vaginal  artery  corresponds  in  position  with  the  inferior  vesical,  and  is 
distributed  to  the  vagina,  and  neighboring  parts  of  the  bladder  and  rectum. 

The  Obturator  artert  (obturatoria ;  arising  frequently  from  the  posterior 
trunk  of  the  internal  iliac)  passes  forwards  from  the  anterior  trunk,  a  little 
below  the  brim  of  the  pelvis,  to  the  upper  border  of  the  obturator  foramen. 
Escaping  from  the  pelvis  through  a  tendinous  arch  formed  by  the  obturator 
membrane,  it  divides  into  two  branches,  internal  and  external. 

Its  branches  within  the  pelvis  are :  an  iliac  branch,  which  supplies  the  bone 
of  the  iliac  fossa,  and  inosculates  with  the  ilio-lumbar  artery;  and  &  pubic  branch 
which  is  given  off  close  to  the  obturator  foramen,  and  inosculates  with  its  fellow 
of  the  opposite  side,  behind  the  pubes,  and  with  the  pubic  branch  of  the  epigas- 
tric artery. 

The  internal  branch  curves  inwards  around  the  bony  margin  of  the  obturatoi 
foramen,  and  distribute  twigs  to  the  obturator  and  adductor  muscles,  inosculating 
with  the  internal  circumflex  artery  of  the  femoral. 

The  external  branch  winds  around  the  outer  margin  of  the  obturator  foramen 
to  the  space  between  the  gemellus  inferior  and  quadratus  femoris,  where  it  in- 
osculates with  the  ischiatic  artery.  In  its  course  it  inosculates  also  with  the 
internal  circumflex,  and  sends  a  small  branch  through  the  notch  in  the  aceta- 
bulum (ramus  acetabuli)  to  supply  the  ligamcntum  teres. 

The  Ischiatic  artery  (ischiadica ;  glutsea  inferior)  is  the  larger  of  the  twc 
terminal  branches  of  the  anterior  division  of  the  internal  iliac.  It  passes  down- 
wards in  front  of  the  pyriformis  and  sacral  plexus  of  nerves,  lying  internally  to 
the  pudic  artery,  to  the  lower  part  of  the  great  ischiatic  foramen,  where  it  escapes 
from  the  pelvis  between  the  inferior  border  of  the  pyriformis  and  coccvgeus.  It 
then  descends  in  the  space  between  the  trochanter  major  and  tuberosity  of  the 
ischium  in  company  with  the  ischiatic  nerves,  and  divides  into  several  branches, 
the  principal  of  which  are,  coccygeal,  comes  nervi  ischiatici,  and  muscular. 

The  Coccygeal  branch  pierces  the  great  sacro-ischiatic  ligament,  and  is  dis- 
tributed to  the  coccygeus  and  levator  ani,  and  to  the  integument  around  the 
anus  and  coccyx. 

The  Comes  nervi  ischiatici  is  a  slender  branch,  which  accompanies  the  great 
ischiatic  nerve  extending  as  far  as  the  lower  part  of  the  thigh. 

The  Muscular  branches  supply  the  muscles  of  the  posterior  part  of  the  hip 
and  thigh,  and  inosculate  with  the  internal  and  external  circumflex  arteries, 
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obtarator,  nai  saperior  perforating;  eome  bnoobea  are  alao  seat  to  tho  Up 
joiDt. 

The  Internal  pudic  artert  (pudenda  interna)  the  otber  tertDiDal  branch 
of  the  anterior  tmnk  of  the  internal  iliac,  descends  externally  to  the  ischiatie 
artery  to  the  lower  part  of  the  great  Baoro-ischiatio  foramen.  It  emerges  from 
the  pelvis  through  the  great  sacro-lschiaUo  fonnien  between  the  lower  border 
of  the  pyriformis  and  coccygeua,  oroeses  the  spine  of  the  ischium,  and  re-eoten 
the  pelvis  through  the  lesser  sacro-ischiatio  foramen ;  in  the  next  place  it  putea 
forwards  on  the  internal  obturator  muscle  to  the  ramus  of  the  iachinm,  being 
situated  at  about  an  inch  from  the  margin  of  the  tuberwity,  and  bound  down 
by  the  obturator  fascia ;  it  then  ascenda  hj  the  side  of  the  ramus  of  the  ischium 
and  pubcs,  and  aear  the  symphj'eiB  pubis  pierces  the  triangular  ligament  of  the 
perineum  and  divides  into  two  terminal  branches,  arteria  corporis  cavemoai,  and 
arteria  donalis  penis. 

Braitfhe*.  — The  branches  of  the  internal  pudio  artery  within  the  pelvis  are 
several  small  ramuscules  to  the  levator  ani  and  sacral  nerves;  and  occasionally 
a  branch  which  takes  the  place  of  the  inferior  vesical  or  middle  hiemorrhtddal 
artery. 

The  brawJia  given  off  externally  to  the  pelvis  are,  the 

Inferior  tuemorrhoidal,  Arteria  corporis  bulbosi, 

Superficialig  perinei,  Arteria  corporis  cavemoai, 

Transversa  perinei,  Arteria  dorsalis  penis. 

The  Inferior  hemorrhoidal  arleriet  (eitemffl)  are  three  or  four  small  bnnches, 
avea  off  by  the  internal  pudic  while  behind  the  tuberosity  of  the  ischinm. 
They  cross  the  ischio-rectal  fossa,  and  are  distributed  to  the  anus  and  to  the 
muscles  and  integument  of  the  aual  region  of  the  perineum. 

Fia.  221. 


;  on  tbe  rigfat  ildt  the  loperflcinl  arlariM  >r«  iHii,  aa  tfa*  left 
thxlsep.  1.  Thepenii;  tbe  cni>  tKnii  of  thaleriiids  Id  cat  tbroogta.  I.  Aeee1erttor»  arliiB 
nntolea,  Incloiing  tba  balbona  portion  of  tbr  corpoi  ipangiDaum.  3.  BreBtor  penli,  iprecd 
out  DpoD  the  enif  penli  of  the  right  tide.  1.  Anui.  larronaded  bj  tbe  ipbincMr  aaL  t. 
Ramui  of  Iichinm  and  pubtt  S.  Tuboroilt}'  of  iicbium.  1.  Leiier  tBoro-iicbiatie  ligammt, 
alUehed  by  Itj  imnll  eitrcnit;  (o  the  ipioe  of  Ibe  iscbium.  S.  Cocc;i.  t.  Intarakl  pndio 
•rlerj,  croiiiag  the  Bpioe  of  tbe  ucbium,  and  entering  tbo  perineum.  10.  Inferior  hvmot- 
rbnidkl  bnnchei.  11.  Superfieiilii  perinei  (rterj,  giving  off  a.  imiill  bnnoh,  trumena 
perisei,  npon  the  tnniTenai  perinei  muaclg.  12.  Tbe  lame  mrter;  on  the  telt  lid*  ool  off. 
13.  Arterj  ofthe  bulb.  1*.  Tbe  tvo  lerminal  bnuioheB  of  the  internal  podloarterj;  ooe  li 
•MD  ouleriDg  Ibe  divided  extremity  »f  the  em  penii,  the  nrterj  of  Iba  eorpun  eriTeniuinai; 
Ibe  otber,  doraaJi*  penie,  aioend*  la  tbe  donaia  of  tbe  organ. 
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The  Superficial  perineal  artery  (periDsea)  is  given  off  near  the  attachment 
of  the  cms  penis;  it  pierces  the  connecting  layer  of  the  perineal  fascia  and  tri- 
angnlar  ligament,  and  runs  forwards  across  the  transversus  perinei  muscle,  and 
along  the  groove  hetween  the  accelerator  urinse  and  erector  penis  to  the  septum 
scroti,  upon  which  it  ramifies  under  the  name  of  arteria  iepti.  It  distributed 
branches  to  the  scrotum  (scrotales  posteriores)  and  perineum.  One  of  the 
latter,  larger  than  the  rest,  crosses  the  perineum,  resting  on  the  transversus 
perinei  muscle,  and  is  named  the  Tran$ver»a  perinei.  There  are  often  two 
superficial  perineal  arteries. 

The  Artery  of  the  buib  (bulbo-urethralis)  is  given  off  from  the  pudio  nearly 
opposite  the  opening  for  the  transmission  of  the  urethra;  it  passes  almost  trans- 
versely inwards  behind  the  triangular  ligament,  and  pierces  that  ligament  to 
enter  the  corpus  spongiosum  at  its  bulbous  extremity.  It  is  distributed  in  the 
corpus  spongiosum. 

The  Artery  of  the  corptu  cavemo9um  (profunda  penis)  pierces  the  cms  penis, 
and  runs  forwards  in  the  interior  of  the  corpus  cavernosum,  by  the  side  of  the 
septum  pectiniforme.  It  ramifies  in  the  parenchyma  of  the  venous  structure  of 
the  corpus  cavernosum. 

The  Dorsal  artery  of  the  penu  (dorsalis  penis)  ascends  between  the  two  crura 
and  symphysis  pubis  to  the  dorsum  penis,  and  runs  forwards  through  the  sus- 
pensory ligament,  in  the  groove  of  the  corpus  cavernosum,  to  the  glans,  dbtri- 
Duting  branches  in  its  course  to  the  body  of  the  organ  and  integument 

The  Internal  pudio  artery  in  the  female  is  smaller  than  in  the  male ;  its 
branches,  with  their  distribution,  are,  in  principle,  the  same.  The  supei^cial 
perineal  artery  supplies  the  analogue  of  the  lateral  half  of  the  scrotum,  namely,- 
the  greater  labium.  The  artery  of  the  bulb  supplies  the  commencement  of  the 
vagina ;  the  artery  of  the  corpus  cavernosum,  the  cavernous  body  of  the  clitoris^ 
and  the  arteria  dorsalis  ditoridis,  the  dorsum  of  that  organ. 

Branches  of  the  Posterior  Trunk, 

The  Ilio-lumbar  artert  (ileo-lombalis)  ascends  beneath  the  external  iliac 
vessels  and  psoas  muscle,  to  the  posterior  part  of  the  crest  of  the  ilium,  where 
it  divides  into  two  branches,  a  lumbar  branch  which  supplies  the  psoas  and 
quadratus  lumborum,  and  sends  a  ramuscule  through  the  fifth  intervertebral 
foramen  to  the  spinal  cord  and  its  membranes ;  and  an  iliac  branch  (r.  trans> 
versalis)  which  crosses  the  iliac  fossa  to  the  crest  of  the  ilium,  and  inoscuktes 
with  the  lumbar  arteries  and  circumflexa  ilii ;  in  its  course  it  distributes  branches 
to  the  iliacus  and  abdominal  muscles. 

The  Lateral  sacral  arteries  (sacrales  laterales)  are  generally  two  in 
number  on  each  side,  superior  and  inferior.  The  superior  passes  inwards  to  the 
first  sacral  foramen,  and  is  distributed  to  the  contents  of  the  spinal  canal,  from 
which  it  escapes  by  the  posterior  sacral  foramen,  and  supplies  the  integument 
of  the  dorsum  of  the  sacrum.  The  inferior  passes  down  by  the  side  of  the  ante- 
rior sacral  foramina  to  the  coccyx ;  it  first  pierces  and  then  rests  on  the  origin 
of  the  pyriformis,  and  sends  twigs  into  the  sacral  canal  to  supply  the  sacral 
nerves.     Both  arteries  inosculate  with  each  other  and  with  the  sacra  media. 

The  Gluteal  artery  (glutasa  superior)  is  the  continuation  of  the  posterior 
trunk  of  the  internal  iliac :  it  passes  backwards  between  the  lumbo-sacral  and 
first  sacral  nerve  through  the  upper  part  of  the  great  sacro-ischiatic  foramen 
and  above  the  pyriformis  muscle,  and  divides  into  three  branches,  supeificial, 
deep  superior,  and  deep  inferior;  while  within  the  pelvis  it  gives  off  some  mus- 
cular twigs  to  the  iliacus  and  pyriformis,  and  at  its  escape  from  the  pelvis,  a 
nutritious  artery  to  the  ilium. 

The  Superficial  branch  passes  backwards  betweei\  the  gluteus  maximus  and 
medius,  and  is  distributed'to  the  gluteus  maximus  and  to  the  integument  of  the 
gluteal  and  sacral  region. 
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The  Deep  $yperior  branch  passes  forwards  along  the  saperior  curred  line  of 
the  iJium,  DctwecD  the  gluteus  medius  aod  miniiDas  to  the  anterior  saperior 
spinous  process,  where  it  inosculates  with  the  superficial  circumflexa  ilu  and 
external  circumflex  of  the  femoral.  There  are  frequently  two  arteries  occupy- 
ing the  place  of  this  branch. 

The  beep  inferior  branches,  two  or  three  in  number,  cross  the  gluteus  mini- 
mus obliquely  to  the  trochanter  major,  where  they  inosculate  with  branches  of 
the  external  circumflex  and  ischiatic  artery,  and  send  branches  through  the 
gluteus  minimus  to  supply  the  capsule  of  the  hip  joint. 

Varieties  in  the  Branches  of  the  Internal  Iliac.  —  The  most  important  of  the 
varieties  occurring  among  these  branches  is  the  origin  of  the  dorsal  artery  of  Uie 
penis  from  the  internal  iliac  or  ischiatic.  The  artery  in  this  case  passes  forwards 
oy  the  side  of  the  prostate  gland,  and  through  the  upper  part  of  the  transverse 
ligament  of  the  perineum.  It  would  be  endangered  in  the  operation  of  lidio- 
tomy.  The  dorsal  artery  of  the  penis  is  sometimes  derived  from  the  obturator, 
and  sometimes  from  one  of  the  external  pudic  arteries.  The  artery  of  the  bulb, 
in  its  normal  courFC,  passes  almost  transversely  inwards  to  the  corpus  spongiosum. 
Occasionally,  however,  it  is  so  obliquo  in  direction  as  to  render  its  division  in 
lithotomy  unavoidable.  The  obturator  artery  may  be  very  small  or  altogether 
wanting,  its  plaee  being  supplied  by  a  branch  from  the  external  iliac  or  epi- 
gastric. 

EXTERNAL  ILIAC  ARTERY. 

The  External  iliac  artrry  (iliacn  externa ;  cruralis  iliaca),  of  each  side, 
^passes  obliquely  downwards  along  the  inner  border  of  the  psoas  muscle,  from 
opposite  the  sacro-iliac  symphysis  to  the  femoral  arch,  where  it  becomes  the 
femoral  artery. 

Relations, — It  is  in  relation  in  front  with  the  spermatic  vessels,  peritoneum, 
and  a  thin  layer  of  fascia,  derived  from  the  iliac  fascia  which  surrounds  the 
artery  and  vein.  At  its  commencement  it  is  crossed  by  the  ureter,  and  near  its 
termination  by  the  genital  branch  of  the  genito-crural  nerve  and  the  circumflexa 
ilii  vein.  Externally  it  lies  against  the  psoas  muscle,  from  which  it  is  separated 
by  the  iliac  fascia ;  and  posteriorly  it  is  in  relation  with  the  external  iliao  vdn, 
which,  at  the  femoral  arch,  becomes  placed  to  its  inner  side.  The  artery  is  sur- 
rounded by  lymphatic  vessels  and  several  glands. 

Branches,  —  Besides  several  small  twigs  which  supply  the  lymphatic  glands 
and  psoas  muscle,  the  external  iliac  gives  off  two  branches,  the 

Epigastric,  Circumflexa  ilii. 

The  Epigastric  artery  (epigastrica)  arises  from  the  front  of  the  external 
iliao  near  Poupart's  ligament ;  and  passing  inwards  between  the  peritoneum  and 
transvorsalis  fascia,  ascends  obliquely  to  the  sheath  of  the  rectus.  It  enten 
that  sheath  near  its  lower  third,  passes  upwards  behind  the  rectus  muscle,  to 
which  it  is  distributed,  and,  in  the  substance  of  that  muscle,  inosculates,  near 
the  ensiform  cartilage,  with  the  termination  (superior  epigastric)  of  the  internal 
mammarv  artery.  It  lies  internally  to  the  internal  abdominal  ring  and  imme- 
diately above  the  femoral  ring,  and  is  crossed  near  its  origin  by  the  vas  deferens 
in  the  male,  and  the  round  ligament  in  the  female. 

The  branches  of  the  epigastric  artery  are, 

A  cremasteric  branch  (spermatica  externa)  which  accompanies  the  spermalio 
cord,  and  afiber  supplying  the  cremaster  muscle  inosculates  with  the  spermatio 
artery. 

A  oti(tc  branch  which  Is  distributed  behind  the  pubes,  and  sends  m  small 
branch  of  communication  downwards  to  the  obturator  artery. 
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MuictUar  branches  which  pass  outwards  between  the  abdominal  muscles,  and 
inosculate  with  the  circumflexa  ilii,  himbar,  and  inferior  intercostal  arteries. 

Superficial  branches  which  pierce  the  rectus  muscle,  and  are  distributed  to 
the  integument  of  the  abdomen. 

The  epigastric  artery  forms  a  prominence  of  the  peritoneum,  which  divides 
the  inguinal  fossa  into  an  internal  and  external  portion ;  it  is  fh)m  the  former 
that  direct  inguinal  hernia  issues,  and  from  the  latter,  oblique  inguinal  hernia. 

The  Circumflexa  ilii  arises  from  the  outer  side  of  the  external  iliac,  a  little 
below  the  epigastric  artery.  It  ascends  obliquely  along  Poupart's  ligament,  and 
curving  around  the  crest  of  the  ilium,  inosculates  with  the  ilio-lumbar  and  infe- 
rior lumbar  artery.  In  its  course  the  artery  pierces  the  crural  sheath  and  then 
lies  between  the  transversalis  muscle  and  fascia ;  near  its  termination  it  pierces 
the  transversalis  muscle  and  becomes  placed  between  it  and  the  internal  oblique. 
Opposite  the  anterior  superior  spinous  process  of  the  ilium,  it  gives  off  a  large 
amfending  branch,  which  passes  upwards  between  the  internal  oblique  and  trans- 
versalis, and  divides  into  numerous  branches  which  supply  the  abdominal 
muscles,  and  inosculate  with  the  inferior  intercostal  and  the  lumbar  arteries. 

Vartefies  in  the  Branches  of  the  External  Iliac,  —  The  epigastric  artery  not 
nnfrequently  *  gives  off  the  obturator,  which  descends  in  contact  with  the  exter- 
nal iliac  vein,  to  the  obturator  foramen.  In  this  situation  the  artery  would  lie 
to  the  outer  side  of  the  femoral  ring,  and  would  not  be  endangered  in  the 
operation  of  dividing  the  stricture  of  femoral  hernia.  But  occasionally  the 
obturator  passes  along  the  free  margin  of  Gimbernat's  ligament  in  its  course  to 
the  obturator  foramen,  and  would  completely  encircle  the  neck  of  the  hernial 
sac,  a  position  in  which  it  could  scarcely  escape  the  knife  of  the  operator.  In  a 
preparation  now  before  me,  the  branch  of  communication  between  the  epigastric 
Dd  obturator  artery  is  much  enlarged,  and  takes  this  dangerous  course. 

femoral  artery. 

Emerging  from  beneath  Poupart's  ligament,  the  external  iliac  artery  enters 
the  thigh  and  becomes  the  femoral.  The  femoral  artery  (femoralis ;  cruralis) 
passes  down  the  inner  side  of  the  thigh,  from  Poupart's  ligament,  at  a  point 
midway  between  the  anterior  superior  spinous  process  of  the  ilium  and  the 
symphysis  pubis,  to  the  opening  in  the  adductor  magnus,  at  the  junction  of  the 
middle  with  the  inferior  third  of  the  thigh,  where  it  becomes  the  popliteal 
artery. 

The  femoral  artery  and  vein  are  inclosed  in  a  strong  sheath,  femoral  sJieath, 
which  is  formed  for  the  greater  part  of  its  extent  by  fibrous  and  areolar  tissue, 
and  by  a  process  of  fascia  sent  inwards  from  the  fascia  lata.  Near  Poupart's 
ligament  this  sheath  is  much  larger  (infundibuliform)  than  the  vessels  it  con- 
tains, and  is  continuous  with  the  transversalis  and  iliac  fascia.  If  the  sheath 
be  opened  at  this  pointy  the  artery  will  be  seen  in  contact  with  the  outer  wall 
of  the  sheath.  The  vein  lies  next  the  artery,  being  separated  from  it  by  a 
fibrous  septum,  and  between  the  vein  and  the  inner  wall  of  the  sheath,  and 
divided  from  the  vein  by  another  thin  fibrous  septum,  is  a  triangular  interval 
(femoral  or  crural  canal),  into  which  the  sac  is  protruded  in  femoral  hernia. 
This  space  is  occupied  in  the  normal  state  of  the  parts  by  loose  cellular  tissue^ 

'  The  proportion  in  which  high  diTision  of  the  obturator  artery  from  the  epigastric 
oeeors,  is  stated  to  be  ooe  in  three.  In  two  hundred  and  fifty  subjects  examined  by  Clo- 
quet  with  a  Tiew  to  ascertain  how  frequently  the  high  division  took  place,  he  found  the 
obtorator  arising  from  the  epigastric  on  both  sides  one  hundred  and  fifty  times ;  on  one 
side  twenty-eight  times,  and  six  times  it  arose  from  the  femoral  artery. 
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and  by  Ijmphatio  Tessela  whicli  pierce  tbe  iDDer  wall  of  tbe  aheatfa  to  make 
their  way  to  &  p:lMid,  situated  in  the  femoral  or  crural  ring. 

Relaliottt. — The  upper  third  of  the  femoral  utery  is  Bupcrficial,  being  covered 
only  by  the  iDt«gumeot,  ioguiaa]  glands,  and  euperfioial  and  deep  fascia.  The 
lower  two-thirds  are  covered  by  the  sartoriuB  muaole.  To  its  ovter  titie 
the  artery  is  in  relatioo  with  the  psoas,  and  vastus  interaus.  Behind,  it  rests 
on  the  iDDer  border  of  the  psoas;  it  is  next  separated  from  the  pectineus  by  the 
femoral  vein,  profunda  vein  and  artery,  and  then  lies  on  the  adductor  longas  to 
its  termination  ;  near  the  lower  border  of  the  adductor  longos  it  is  placed  in  an 
aponeurotic  sbeatb  or  canal,  formed  by  an  arch  of  tendinous  fibres,  thrown  from 
the  border  of  the  adductor  longus  and  the  border  of  the  opening  in  tbe  addnetor 
ma^nits,  to  the  side  of  the  vastus  intemus.  To  its  inner  ixde  it  is  in  relation 
at  its  upper  part  with  the  femoral  vein,  and  lower  down  with  tbe  pectineus, 
adductor  longus,  and  sartorius. 


TEar.  1.  Lowor  part  of  lbs  tendon 
of  tfaa  eilcmii  obliqoa  mutcls;  iu 
Inferior  luargin  it  Pouput'i  liga. 
ment.  3.  ExtcroBl  ■bdominal  ring. 
3.3.  Uppar  and  loatr  part  of  th* 
wrtoriui  rnotal*;  ila  middle  partioa 
boiDg  remoiad.  4.  R«otB>.  &.  Vu- 
tut  iDUrnnl.  B.  Pilcll*.  T.  Iliaoal 
■nd  ptoM ;  the  Istur  being  n«amt 
thaarWr;.  8.  Pactineui.  O.Addue- 
tor  longup.  10.  Tandinont  euBl  for 
tbe  femonl  arter;,  formed  b;  tb* 
adductor  magiiDi  and  rulni  inlrr. 
not.  11.  AddufLor  masnui.  IJ. 
Oneilii.  13.  Tendan  of  th«  lami- 
tendinoina.  U.  Femoral  artarj. 
IS.  Snperflcint  drcnoilleia  illi  bt- 
tei7.  Uking  Iu  conne  along  tba  line 
of  Ponparl't  ligament,  to  the  emt 
of  Ibe  ilium.  2.  SuprrBei*!  epigaa. 
trio  BrMr;.     IS.  Tbe  two  eiternitl 


id  inferi 


rj.  giTlog  off,  18. 
lu  axierau  aireumflei  braocb; 
and  lower  dowa  the  tbree  perf^ 
rantet.  A  email  bend  of  Ibe  Inter- 
nal olrcumflei  arter;  (B)  it  Men 
behind  Ibe  Inner  margin  of  tb* 
femoral.  Joet  beluw  tbe  Inrarior  ei- 
lernal  pudie  arlerj.  IV.  Tbe  anna. 
tomotiea  magna,  deasanding  to  tta* 
knee,  apon  vbiob  It  nuniSai  (A) 


Tbe  immediate  relations  of  the  artery  are  tbe  femoral  vein,  long  saphenous  nerra, 
nnd  muscular  nerve  to  tbe  vastus  internus.  The  vein  at  Poupart's  ligament 
lies  to  the  inner  side  of  tbe  artery ;  but  lower  dawn  gets  behind  it,  and  inelinea 
to  its  outer  side.  The  muscular  nerve  lies  to  the  outer  aide,  and  somcwhut  upon 
the  sbeatb  for  tbe  lower  two-thirds  of  its  extent ;  and  tbe  long  saphenoua  narra 
ii>  situated  within  the  sheatb,  and  in  front  of  the  arteiy  for  tbe  same  extcnL 
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Plan  of  the  Relations  of  the  Femoral  Artery, 

In  Front, 

Fascia  lata, ' 

Long  saphenous  nerTe, 

Sartorins, 

Aponeurotic  canal. 


Inner  Side. 

Femoral  rein, 
Pectineus, 
Adductor  longus, 
Sartorius. 


Femoral  Artery. 


Outer  Side. 

Psoas, 

Vastus  internus. 


Behind, 

Psoas  muscle, 
Femoral  vein. 
Adductor  longus. 

Branches. — The  branches  of  the  Femoral  Artery  are,  the 

Superficial  circumflexa  ilii, 
Superficial  epigastric, 
Superior  ezteraal  pudic, 
Inferior  external  pudic, 

C  External  circumflex, 
Profunda,  <  Internal  circumflex, 

(^  Three  perforating. 
Muscular, 
Anastomotica  magna. 

The  Svperficial  cxrcumfiexa  ilii  artery  (circumflexa  ilii  externa)  arises  from 
the  femoral  immediately  below  Poupart's  ligament,  and  passes  obliquely  outwards 
towards  the  crest  of  the  ilium,  where  it  pierces  the  fascia  lata.  It  supplies  the 
iutegument  of  the  groin,  superficial  fascia,  and  inguinal  glands. 

The  Superficial  epigastric  ^epigastrica  superficialis)  arises  from  the  femoral 
immediately  below  Poupart's  ligament,  pierces  the  fascia  lata,  and  ascends  ob- 
liquely towards  the  umbilicus  between  the  two  layers  of  superficial  fascia.  It 
distributes  branches  to  the  inguinal  glands  and  integument,  and  inosculates  with 
branches  of  the  deep  epigastric  and  internal  mammary  artery. 

The  Superior  external  pudic  (pudenda  externa,  superior)  arises  near  the 
superficial  epigastric  artery ;  it  pierces  the  fascia  lata  at  the  saphenous  opening, 
aud  passes  transversely  inwards,  crossing  the  spermatic  cord,  to  be  distributed 
to  the  integument  of  Uie  penis  and  scrotum  (rami  scrotales  anteriores)  in  the 
male,  and  to  the  labia  (rami  labiales  anteriores)  in  the  female. 

The  Inferior  external  pudic  (pudenda  externa,  inferior)  arises  from  the  femo- 
ral a  little  below,  and  sometimes  in  common  with,  the  preceding ;  it  crosses  the 
femoral  vein  immediately  below  the  termination  of  the  internal  saphenous  vein, 
and  resting  on  the  pectineus  muscle  reaches  the  inner  border  of  the  thigh,  where 
it  pierces  the  fascia  lata,  and  is  distributed  to  the  integument  of  the  external 
organs  of  generation  and  perineum.  Both  external  pudics  inosculate  with  the 
internal  pudio  artery. 

The  Profunda  fsmoris  (femoralis  profunda)  arises  from  the  omter  and  pos- 
terior side  of  the  femoral  artery  about  one  inch  and  a  half  below  Poupart's  hga- 
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ment ;  it  passes  downwards  and  backwards  and  a  little  outwards,  bebiod  the 
adductor  longus  muscle,  pierces  the  adductor  niagnus,  and  is  distributed  to  the 
flexor  muscles  on  the  posterior  part  of  the  thigh. 

Relatwn*.  —  In  its  course  downwards  it  rests  successively  on  the  pectinens, 
iliacus,  adductor  brevis,  and  adductor  magnus.  To  its  outer  8td€  the  tendinous 
insertion  of  the  vastus  intemus  muscle  intervenes  between  it  and  the  femur;  on 
its  inner  side  it  is  in  relation  with  the  pectineus,  adductor  brevis,  and  adductor 
biagnus ;  and  in  front  it  is  separated  from  the  femoral  artery,  abooe  by  the  pro- 
funda and  femoral  vein,  and  below  by  the  adductor  longus  muscle. 

Plan  of  the  Relations  of  the  Profunda  Artery. 

In  Front. 

Profunda  Tein, 
Adductor  longus. 


Inner  Side, 

Peotineus, 
Adductor  brevis, 
Adductor  magnus. 


Profunda  Artery. 


Outer  Side. 

Vastus  intemus. 
Femur. 


Behind. 

Pectineus, 
Iliacus, 

Adductor  brevis, 
Adductor  magnus. 

Branches. — The  branches  of  the  profunda  artery  are,  the  external  circumflex, 
internal  circumflex,  and  three  perforating  arteries. 

The  External  circumflex  artery  (circumflcxa  femoris  externa)  passes  outwards 
beneath  the  sartorius  and  rectus  and  in  front  of  the  crureus  muscle,  crossing  be- 
tween the  divisions  of  the  crural  nerve,  and  divides  into  three  sets  of  branches ; 
ascending,  which  pass  upwards  beneath  the  sartorius,  rectus,  and  tensor  vaginsB 
femoris,  and  inosculate  with  the  terminal  branches  of  the  gluteal  arteiy;  de- 
scending, which  pass  downwards  beneath  the  rectus  muscle  to  inosculate  with 
the  superior  articular  arteries  of  the  popliteal ;  and  middle,  which  continue  the 
original  course  of  the  artery  around  the  thigh,  pierce  the  vastus  extemus,  and 
anastomose  with  branches  of  the  ischiatic,  internal  circumflex,  and  superior  per- 
forating artery.    It  supplies  the  muscles  of  the  anterior  and  outer  side  of  the  thigh. 

The  Internal  circumflex  artery  (circumflexa  femoris  interna)  winds  around  the 
inner  side  of  the  neck  of  the  femur,  passing  between  the  pectineus  and  psoas, 
and  over  the  upper  border  of  the  adductor  brevis  to  the  tendon  of  the  obturator 
extemus,  which  it  accompanies  to  the  space  between  the  quadratus  femoris  and 
upper  border  of  the  adductor  magnus.  While  on  the  obturator  extemus  it  gives 
off  a  branch  which  is  distributed  to  that  muscle,  the  adductor  brevis,  and  gra- 
cilis, and  anastomoses  with  the  obturator  artery.  It  next  gives  off  an  artieuiar 
branch,  which  enters  the  hip  joint  through  the  notch  in  the  acetabulum;  and 
terminates  in  several  branches  which  inosculate  with  the  isohiatio,  external 
circumflex,  and  superior  perforating  artery. 

.  The  Superior  perforating  artery  passes  backwards  dear  the  lower  border  of 
the  pectineus,  pierces  the  adductor  brevis  and  magnus  near  the  femur,  and  is 
distributed  to  the  posterior  muscles  of  the  thigh ;  inosculating  with  the  ciroom- 
llez,  ischiatic,  and  middle  perforating  artery. 

The  Middle  perforating  artery  pierces  the  tendons  of  the  adductor  brevis  and 
magnus,  and  is  distributed  like  the. superior;  inosculating  with  the  superior  and 
inferior  perforating.  From  this  branch  is  given  off  the  nutritious  artery  of  the 
femur. 


POPLITEAL    ARTERY. 
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The  Inferior  perforating  artery  is  given  off  below  the  adductor  hrevis,  and 
pierces  the  tendon  of  the  adductor  magnus,  supplying  it  and  the  flexor  muscles, 
and  inosculating  with  the  middle  perforating  artery  above,  and  the  articular 
branches  of  the  popliteal  below.  It  is  through  the  medium  of  the  branches  of 
the  profunda  which  inosculate  above  with  branches  of  the  internal  iliac,  and 
below  with  those  of  the  popliteal  artery,  that  the  collateral  circulation  is  main- 
tained in  the  limb  after  ligature  of  the  femoral  artery. 

The  Muscular  branches  are  given  off  by  the  femoral  artery  throughout  the 
whole  of  its  course.  They  supply  the  muscles  in  immediate  proximity  with  the 
arteiy,  particularly  those  of  the  anterior  aspect  of  the  thigh.  One  of  these 
branches,  larger  than  the  rest,  arises  from  the  femoral  immediately  below  the 
origin  of  the  profunda,  and  passing  outwards  between  the  sartorius  and  rectus, 
divides  into  branches  which  are  distributed  to  all  the  muscles  of  the  anterior 
aspect  of  the  thigh.     This  may  be  named  the  superior  muscular  artery. 

The  Anastomotica  magna  (articularis  genu  superficialis)  arises  from  the 
femoral  near  its  termination  at  the  opening  in  the  adductor  magnus,  and  divides 
into  a  superficial  and  deep  branch.  The  superficial  branch  accompanies  the 
internal  saphenous  nerve  to  the  knee,  and  piercing  the  fascia  lata  is  distributed 
to  the  integument  The  deep  branch  passes  onwards  through  the  substance  of 
the  vastus  intemus  muscle,  resting  on  the  tendon  of  the  adductor  magnus,  to  the 
knee ;  where  it  inosculates  with  the  internal  articular  branches  of  the  popliteal, 
and  the  recurrent  of  the  anterior  tibial.  It  also  sends  a  branch  through  the 
vastus  intemus,  which  supplies  the  synovial  membrane  of  the  joint,  and  inoscu- 
lates with  the  superior  external  articular  arteiy  and  external  circumflex. 


POPLITEAL    ARTERY. 

The  popliteal  artery  {poplitea,  Fig.  224)  commences  from  the  termination  of 
the  femoral  at  the  opening  in  the  adductor  magnus  muscle,  and  passes  obliquely 
oatwards  through  the  middle  of  the  popliteal  space  to  the  lower  border  of  the 
poplitens  muscle,  where  it  divides  into  the  anterior  and  posterior  tibial  artery. 
In  ftnioture  the  popliteal  arteiy  is  remarkable  for  the  thickness  of  its  walls. 

Plan  of  the  Relations  of  the  Popliteal  Artery, 

SuptrficiaUy. 

Seini*membranoBfi8, 
Popliteal  nerve, 
Popliteal  Tein, 
Oastrocoemius, 
Plantaris, 
Soleas. 


Inner  Side. 

gemi-membranosns. 
Internal  condyle, 
Oaatroenemina. 


Popliteal  Artery. 


Outer  Side. 

Biceps, 

External  condyle, 
Oastroonemins, 
Plan  tar  ia, 
Soleoa. 


Deeply. 

Femur, 
Ligamentum  posticnm  Winelowii, 
Popliteal  fascia. 

Sdationt.  —  In  its  course  downwards  it  rests  on  the  femur,  then  on  the  pos- 
ceiior  ligament  of  the  knee  joint,  then  on  the  fascia  covering  the  popliteus 
mnaele.     Superficially  it  is  in  relation  with  the  semi-membranosus  muscle,  next 
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with  a  quantity  of  fat  which  separates  it  from  the  deep  fascia,  and  near  its  ter- 
mination with  the  gastrocnemius,  plantaris,  and  soleus;  superficial  and  external 
to  it  is  the  popliteal  vein,  and  still  more  superficial  and  external  the  internal 
popliteal  nerve.  By  its  inner  side  it  is  in  relation  with  the  semi-membranosus, 
internal  condyle  of  the  femur,  and  inner  head  of  the  gastrocnemius;  and  by  its 
outer  side  with  the  biceps,  external  condyle  of  the  femur,  outer  head  of  the 
gastrocnemius,  plantans,  and  soleus. 

Branches.  —  The  branches  of  the  popliteal  artery  are,  the 

Superior  external  articular.  Inferior  external  articular^ 

Superior  internal  articular,  Inferior  internal  articular, 

Azygos  articular,  Sural. 

The  Superior  articular  arteries  (artioulares  genu  superiores),  external  and 
internal,  wind  around  the  femur,  immediately  above  the  condyles,  to  the  front 
of  the  knee  joint,  anastomosing  with  each  other,  with  the  external  circumflex, 
anastomotica  magna,  inferior  articular,  and  recurrent  of  the  anterior  tibial.  The 
external  passes  beneath  the  tendon  of  the  biceps,  and  the  internal  through  an 
arched  opening  beneath  the  tendon  of  the  adductor  magnus.  They  supply  the 
knee  joint  and  lower  part  of  the  femur,  and  give  branches  to  the  vasti  muscles. 

The  Azygos  articular  artery  (articularis  genu  media)  pierces  the  posterior 
ligament  of  the  joint,  the  ligamentum  posticum  Winslowii,  and  supplies  the  cru- 
cial ligaments  and  synovial  membrane.  There  are,  frequently,  several  posterior 
articular  arteries. 

The  Inferior  articular  arteries  (articulares  genu  inferiores)  wind  around  the 
head  of  the  tibia  immediately  below  the  joint,  and  anastomose  with  each  other, 
the  superior  articular  arteries,  and  the  recurrent  of  the  anterior  tibial.  The 
external  passes  beneath  the  two  external  lateral  ligaments  of  the  joint,  the 
internal,  beneath  the  internal  lateral  ligament.  They  supply  the  knee  joint  and 
the  heads  of  the  tibia  and  fibula. 

The  Sural  arteries  (surales;  sura,  the  calf)  are  two  muscular  branches  of 
large  size,  distributed  to  the  two  heads  of  the  gastrocnemius  muscle.  Other 
muscular  branches  are  given  ofif  from  the  upper  part  of  the  popliteal  artery  to 
supply  the  hamstring  muscles. 

ANTERIOR    TIBIAL    ARTERY. 

The  anterior  tibial  artery  {tibialis  antica)  passes  forwards  between  the  two 
heads  of  the  tibialis  posticus  muscle,  and  through  the  opening  in  the  upper  part 
of  the  interosseous  membrane,  to  the  anterior  tibial  region.  It  then  runs  down 
.the  anterior  aspect  of  the  leg  to  the  ankle  joint,  where  it  becomes  the  dorsalis 
pedis. 

Relations.  —  In  its  course  it  rests  on  the  interosseous  membrane  (to  which  it 
is  connected  by  a  little  tendinous  arch  which  is  thrown  across  it),  the  lower  part 
of  the  tibia,  and  the  anterior  ligament  of  the  joint.  In  its  upper  third  it  is 
situated  between  the  tibialis  anticus  and  extensor  longus  digitorum,  lower  down 
between  the  tibialis  anticus  and  extensor  proprius  pollicis;  and  just  before  it 
reaches  the  ankle  it  is  crossed  by  the  tendon  of  the  extensor  proprius  pollicis, 
and  becomes  placed  between  that  tendon  and  the  tendons  of  the  extensor  longus 
digitorum.  Its  immediate  relations  are  the  vense  comites  and  anterior  tibial 
nerve ;  the  latter  lies  at  first  to  its  outer  side,  at  about  the  middle  of  the  leg  it 
is  placed  superficially  to  the  artery,  and  at  the  ankle  is  again  at  its  outer  side. 
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J'lan  of  the  Rdatioai  o/lhe  Anterior  Tibial  Artery. 
hFnml. 
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Branrhei. — The  branches  of  the  Anterior  Tibial  Artery  are,  the 


The  Reeurrent  branch  (tibialis 
of  the  tibialis  aoticus  muscle  U 
distributed,  aoaetomosing  with 
the  articular  arteries. 

The  Mutcular  branchst  are 
DDiD«roiis,  the;  suppljf  the 
mnsclea  of  the  anterior  tibial 
refcion. 

The  Malleolar  arUrxa  (mal- 
l^lares  anteriores)  are  distri- 
buted to  the  ankle  joint;  the 
external,  passing  beneath  the 
tendon B  of  the  extensor  lon- 
gtu  digitomm  and  peroneiu 
lertins,  inoMulates  with  the 
anterior  perooeal  artery  and 
donalia  pedis;  the  internal, 
beneath  the  tendons  of  the 
extensor  proprios  polliois  and 
tibialis  anticns,  inosculates 
with  branches  of  the  posterior 
tibial  and  internal  plantar 
■rteiy.  Thej  snppljr  branches 
to  the  ankle  joint. 
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TSBT  is  coniinued  forwards 
■long  the  tibia]  side  of  the 
dorsum  of  the  foot,  from  the 
aukle  to  the  base  of  the  meta- 
tarsal bone  of  the  great  toe 
where  it  gives  off  a  branch, 
ttaialii  hailucii;  it  then  dips 


recurrens)  passes  upwards  beneath  the  oriinn 
the  front  of  the  knee  joint,  upon  which  it  ia 
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between  the  two  heads  of  the  first  dorsal  interosseous  muscle  into  the  sole  of  the 
foot  and  becomes  continuous  with  the  deep  plantar  arch. 

Belations. — The  dorsalis  pedis  is  situated  along  the  outer  border  of  the  tendon 
of  the  extensor  proprius  pollicis ;  at  its  fibular  side  is  the  innermost  tendon  of 
the  extensor  longus  digitorum,  and  near  its  termination  it  is  crossed  by  the 
inner  tendon  of  the  extensor  brevis  digitorum.  It  is  accompanied  by  vensB 
comites,  and  has  the  continuation  of  the  anterior  tibial  nerve  to  its  outer  side. 

Plan  of  the  Relations  of  the  Dorsalis  Pedis  Artery, 

In  Front. 

Integument, 
Deep  fascia, 
Inner  tendon  of  extensor 
breTis  digitoram. 


Inner  Side. 

Tendon  of  extensor 
proprius  pollicis. 


Dorsalis  Pedis 
Artery. 


Outer  Side. 

Tendon  of  extensor  Iod- 

guB  digitorum. 
Border  of  extensor  bre- 

Tis  digitorum. 


Behind. 
Bones  and  ligaments  of  the  tarsus. 

Branches,  —  The  branches  of  this  artery  are,  the 

Tarsea,  Dorsalis  hallucis, 

Metatarsea,  Magna  pollicis. 

The  Tarsea  (externa)  arches  transversely  across  the  tarsus,  beneath  the  ex- 
tensor brevis  digitorum  muscle,  and  supplies  the  articulations  of  the  tarsal  bones 
and  outer  side  of  the  foot :  it  anastomoses  with  the  external  malleolar,  peroneal 
arteries,  and  external  plantar. 

The  Metatarsea  forms  an  arch  (arcus  tarseus  vcl  dorsalis  pedis)  aoroes  the 
base  of  the  metatarsal  bones,  and  supplies  the  outer  side  of  the  foot;  anastomo- 
sing with  the  tarsea  and  external  plantar  artery.  From  its  convex  side  the  me- 
tatarsea gives  ofif  three  branches,  interossea,  which  pass  forwards  upon  the  dor- 
sal interossci  muscles,  and  divide  into  branches  (dorsal  collateral)  for  the  supply 
of  the  sides  of  the  toes  between  which  they  are  placed.  At  their  oommenoo- 
ment  these  interosseous  branches  receive  the  posterior  perforating  arteries  from 
the  plantar  arch,  and  opposite  the  heads  of  the  metatarsal  bones  are  joined  by 
the  anterior  perforating  branches  from  the  digital  arteries.  The  interoeseoos 
artery  of  the  fourth  interosseous  space,  in  addition  to  the  two  dorsal  ooUatenl 
branches  into  which  it  bifurcates,  sends  a  third  branch  to  the  outer  side  of  the 
little  toe. 

The  Dorsalis  haUucis  (interossca  dorsalis  prima)  runs  forwards  upon  the  first 
dorsal  interosseous  muscle,  and  at  the  base  of  the  first  phalanx  divides  into  two 
branches,  one  of  which  passes  inwards  beneath  the  tendon  of  the  extensor  pro- 
prius pollicis,  and  is  distributed  to  the  inner  border  of  the  great  toe,  while  the 
other  bifurcates  into  two  dorsal  collateral  digital  branches  for  the  adjacent  sides 
of  the  great  and  second  toe. 

The  Arteria  mayna  pollicis  arises  from  the  dorsalis  pedis,  while  in  the  me- 
tatarsal space  and  just  before  its  inosculation  with  the  external  pkntar  artery. 
It  sends  a  digital  branch  to  the  inner  border  of  the  great  toe  on  its  plantar 
aspect,  and  bifurcates  to  supply  the  plantar  collateral  digital  hranchet  of  the 
great  and  second  toe. 
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POSTERIOR    TIBIAL    ARTERY. 


The  posterior  tibial  artery  (tibialU  pastica)  passes  obliquely  downwards  along 
the  tibial  side  of  the  leg  from  the  lower  border  of  the  poplitens  muscle  to  the 
concavity  of  the  os  calcis^  where  it  divides  into  the  internal  and  external  plan- 
tar artery. 

Relatione.  —  In  its  course  it  lies  first  on  the  tibialis  posticus,  next  on  the 
flexor  longus  digitorum,  then  on  the  tibia ;  it  is  covered  in  by  the  intermuscular 
fascia  which  separates  it  above  from  the  soleus,  below  from  the  deep  fascia  and 
integument.  It  is  accompanied  by  venss  comites,  and  by  the  posterior  tibial 
nerve,  which  lies  to  its  inner  side  at  first,  and  to  its  outer  side  for  the  rest  of  its 
course. 

Plan  of  (he  Relations  of  the  Posterior  Tibial  Artery. 

SuperfieiaOy. 

Soleus, 

Deep  fascia. 

Intermuscular  fascia, 


Inner  Side. 

Posterior  tibial  nerre. 
Vein. 


Posterior  Tibial 
Artery. 


.  Outer  Side. 

Posterior  tibial  nerre. 
Vein. 


Deeply. 

Tibialis  posticus, 

Flexor  longus  digitorum, 

Tibia. 

Branches. — ^The  branches  of  the  posterior  tibial  artery  are,  the 

Peroneal,  Internal  calcanean, 

Nutritious,  Internal  plantar. 

Muscular,  External  plantar. 

The  Peroneal  artery  (peronaea ;  fibularis)  is  given  off  from  the  posterior 
tibial  at  about  two  inches  below  the  lower  border  of  the  popliteus  muscle ;  it  is 
nearly  as  large  as  the  anterior  tibial  artery,  and  passes  obliquely  outwards  to  the 
fibula.  It  then  runs  downwards  along  the  inner  border  of  the  fibula  to  its 
lower  third,  where  it  divides  into  the  anterior  and  posterior  peroneal. 

Relations. — The  peroneal  artery  rests  on  the  tibialis  posticus  muscle,  and  is 
covered  in  by  the  soleus,  intermuscular  fascia,  and  flexor  longus  pollicis,  having 
the  fibula  to  its  outer  side. 

Branches. — ^The  branches  of  the  peroneal  artery  are,  muscular  to  the  soleus 
and  neighboring  muscles ;  nutrient  to  the  fibula ;  and  two  terminal  braBohe0> 
aoterior  and  posterior  peroneal. 

The  Anterior  peroneal  artery  (pergnaea  antica,  vel  perforans)  pierces  the  io- 
terosseous  membrane  at  the  lower  third  of  the  leg,  and  is  distributed  on  the 
froot  of  the  outer  malleolus,  anastomosing  with  the  external  malleolar  and  tar- 
nl  arteiT. 

The  Posterior  peroneal  continues  onwards  along  the  posterior  aspect  of  the 
outer  malleolus  to  the  side  of  the  os  calcis,  to  which  and  to  the  muscles  arising 
from  it,  it  distributes  external  calcanean  branches.  It  anastomoses  with  the 
anterior  peroneal,  tarsal,  external  plantar,  and  posterior  tibial  artery ;  with  the 
latter  by  means  of  a  small  transverse  branch  (ramus  anastomotious  transversus). 
22 
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The  Nutrtiiout  artery  (autriUa  tibiae)  of  the  tibia  arises  from  the  trnok  of 
the  posterior  tibial,  frequently  above  tbe  origin  of  the  peroneal,  and  prooeeds  to 
the  nutritions  canal,  vhich  it  traverses  obliquely  from  below  apwards. 

The  Muicular  branches  of  the  posterior  tibial  artery  are  distributed  to  the 
Boleos  and  deep  moscles  of  the  posterior  aspect  of  the  le^.  One  of  these 
branches  is  deserving  of  notice,  a  recurrent  branch,  which  snscs  from  the  pos- 
terior tibial  above  the  origin  of  tbe  peroneal  irtery,  pierces  the  soleus,  and  is ' 
distributed  on  the  inner  side  of  the  bead  of  the  tibia,  aoastoniDsiDg  with  the 
inferior  interna]  articular. 


S.  IHOI^INS 


AHTKRT.     1.  TtDdont  of  ihe  innfT  him- 

Biriug.  2.  Ti^nddn  oftbe  biceps,  rarming  Ihe 
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the  figore  i«  the  origin  of  Ihe  flexor  longni 
inllicU;  IhemaieiahM  been  remD*cd  la 
ordartoexpoietbeperoDHl  mrleiy.  T.  Per- 
onei  miiicle*,  longaa  (nd  brevii.  8.  Lower 
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origin.  Tbs  two  Inferior  are  in  relation 
witb  tbe  popllleui  muiele.  10.  Abterior 
tibial  aitcrj  puiing  tbrongh  the  angular 
intenpace  between  Ihe  two  bead)  of  lb* 
tibiali)  poiticna  moicla.  11.  Poiteriortibial 
arterj.     12.  The   relative  poaition  of  the 


art«rj  a 


uikl* 


(Vom  within  ontwarda,  prerionilr  to  Ibeir 
paisiDg  beneath  the  internal  annular  lig». 
ment.      13.    Peroneal    artery,   dividiog   a 


The  Internal  caleanean  branches,  three  or  four  in  number,  proceed  from  the 
posterior  tibial  artery  immediately  before  its  division ;  they  are  distributed  to 
the  integument,  to  tbe  inner  side  of  the  os  calcis,  and  to  the  muscles  which 
arise  from  its  inner  tuberosity;  and  anastomose  with  the  external  caleanean 
branches  of  the  posterior  peron«il,  and  with  all  the  neighboring  arteries,  form- 
ing around  tbe  heel  a  network  of  inosonlationn,  rete  calcaneum. 

PLANTAR    ARTERIES. 

The  Internal  plantar  artery  (plantaris  interna)  proceeds  from  tbe  biforostun 
of  tbe  posterior  tibial  at  the  inner  malleolus,  and  passes  along  the  inner  border 
of  the  foot  beneath  the  abductor  polhcis,  supplying  the  inner  border  of  the 
foot  and  great  toe. 

The  External  plantar  artery  (plaotaris  csterna),  much  lai^er  than  the  inter- 
nal, pHSsee  obliquely  outwards  between  the  first  and  second  layer  of  the  plaotu 
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mnaclea  to  the  foarth  metatarsal  space.     It  then  tnTDn  traasTerHcly  iowards  be- 
tween the  leoond  aod  third  layer,  to  the  first  metatarsal  space,  where  U  inosoa- 
latea  with  the  dorsaJis  pedis.     The  traasTerse 
portion  of  the  artery  deecribee  a  alight  curve,  Fio.  225. 

baving  the  convexity  forwards ;    tbia    is  the 
plantar  arch  (arcua  plantaria). 

Bntnehet. — The  braoches  of  the  external 
pbntar  artery  arc,  the 

Mnscalar, 

Articular, 

Digittl, !  ™ii«f  "I. 

'^      '  (  antenor  perforating. 
Posterior  perforating. 

The  Muirular  and  artieu/ar  brancha  are  dia- 
tribnted  to  the  musclca  of  the  sole  of  the  foot 
and  to  the  articnlatioos  of  the  tarsoa. 

The  Digital  branchct  (interosses  plantares) 
are  four  in  nuoiber :  the  first  is  distributed  to 
the  outer  side  of  the  little  toe ;  tbe  three  others 
pass  forwards  to  the  cleft  between  tbe  toes, 
and  divide  into  collateral  hranchei,  which 
supply  the  edjaceDt  sides  of  the  three  external 
toes,  and  the  outer  side  of  the  Beeond.  At 
tbe  bifurcation  of  the  toea,  a  smalt  branch  is 
sent  upwards  from  each  digital  artery,  to  inos- 
culate with  the  ioterosaeoua  bmnchea  of  the 
metatatsea;  these  are  the  anterior  per/oratiny 
arteries. 

The   f^Mterior  perjbraling  are  three    small 
branches   which   pass   apwarda   between    the 
beads  of  the  three  external  dorsal  interoseei     >uuhed.    2.  Uui 
musclee,  to  inoaenlnte  with  the  arch  formed  by     ^  ^""s  ■•»"  "> 
the  metatarsea  artery.  °^ ''"  P*™""  ' 

Varitfiet  t'n  the  Artrrxet  of  the  Lovier  Ex- 
trtmity.  —  Tbe  femoral  artery  occasionally  di- 
vides at  Ponpart'l  ligament  into  two  branches, 
and  sometimes  into  three ;   tbe  former  is  an 

instance  of  tbe  high  division  of  the   profunda      are  ttcn  dividing,  amr  the  taeuli  of 

artery;  and  in  a  case  of  tbe  latter  kind  which  iho  meuurMl  bone».  ino  miiatenl 
occurred  during  my  dissections,  the  branches  br»noh«  for  idjoimng  io»«. 
were  the  profunda,  superficial  femoral,  and  in- 
ternal circumflex.  Dr.  Jones  Quain,  in  his  "Elements  of  Anatomy,"  records 
an  instance  of  high  division  of  the  femoral  artery,  id  wbicb  the  two  vessels 
became  again  united  in  tbe  popliteal  region.  The  point  of  origin  of  tbe  pro- 
funda artery  varies  considerably  in  different  subjects,  being  sometimes  nearer 
to  and  sometimes  further  from  Poupart'a  ligameut,  but  more  frequently  the  for- 
mer. The  branchcB  of  tbe  popliteal  artery  are  very  liable  to  variety  in  me ; 
and  in  all  these  cases  the  eompeasating  principle,  so  constant  in  the  vaaoalar 
■yatem,  is  manifested.  When  tbe  anterior  tibial  is  of  small  sice,  the  peroneal 
ia  large ;  and,  in  place  of  dividing  into  two  terminal  branchea  at  tbe  lower  third 
of  the  leg,  descends  to  tbe  lower  part  of  the  interosaeons  membrane,  and  emer- 
ges upon  tbe  front  of  the  ankle,  to  supply  the  dorsum  of  the  foot ;  or  tbe  pos- 
terior tibial  and  plantar  arteries  are  large,  and  the  external  plantar  is  continued 
oelween  the  heads  of  tbe  firat  dorsal  interoaaeous  muscle,  to  be  distributed  to 
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the  dorsal  surface  of  the  foot.  Sometimes  the  posterior  tibial  artery  is  small 
and  thread-like ;  and  the  peroneal,  after  descending  to  the  ankle,  carves  inwardit 
to  the  inner  roalleolns,  and  divides  into  the  two  plantar  arteries.  If,  in  this  case, 
the  posterior  tibial  be  sufficiently  large  to  reach  the  ankle,  it  inosculates  with 
the  peroneal  previously  to  the  division  of  the  latter.  The  internal  plantar  arteiy 
sometimes  takes  the  distribution  of  the  external  plantar,  which  is  short  and 
diminutive,  and  the  latter  not  unfrequently  replaces  a  deficient  dorsalis  pedis. 

The  varieties  of  arteries  are  interesting  in  the  practical  application  of  a  know- 
ledge of  their  principal  forms  to  surgical  operations ;  in  their  transcendental 
anatomy,  as  illustrating  the  normal  type  of  distribution  in  animals ;  or,  in  many 
ca^es,  as  diverticula  permitted  by  Nature,  to  teach  her  observers  two  important 
principles  : — -firzij  in  respect  to  herself,  that,  however  in  her  means  sbe  may  in- 
dulge in  change,  the  end  is  never  overlooked,  and  a  limb  is  as  surely  supplied 
by  a  leash  of  arteries,  various  in  their  course,  as  by  those  which  we  are  pleased 
to  consider  normal  in  distribution  ;  and  secondly,  with  regard  to  as,  that  we 
should  be  keenly  alive  to  whatever  is  passing  beneath  our  observation,  and  ready 
in  the  most  serious  operation  to  deviate  from  our  course,  and  avoid  —  or  give 
eyes  to  our  knife,  that  it  may  see — the  concealed  dangers  which  it  is  oar  pride 
to  be  able  to  contend  with  and  vanquish. 

PULMONARY    ARTERY. 

The  pulmonary  artery  (artfHa  pulmonah's)  arises  from  the  left  side'  of  the 
base  of  the  right  ventricle  in  front  of  the  origin  of  the  aorta,  and  ascends  obli- 
quely for  the  space  of  two  inches  to  the  under  surface  of  the  arch  of  the  aorta, 
where  it  divides  into  the  right  and  left  pulmonary  artery.  In  its  coarse  upwards 
and  backwards  it  inclines  to  the  left  side,  crossing  the  commencement  of  the 
aorta,  and  is  connected  by  its  left  branch  to  the  under  surface  of  the  arch  by  a 
thick  and  impervious  cord  (liganientum  arteriosum ;  chorda  ductus  arteriosi),  the 
remains  of  the  ductus  arteriosus  of  the  foetus. 

Relations It  is  inclosed  for  nearly  the  whole  of  its  extent  by  the  pericar- 
dium, and  receives  the  attachment  of  the  fibrous  portion  of  that  membrane  by 
its  upper  portion.  Behind,  it  rests  against  the  ascending  portion  of  the  arch 
of  the  aorta,  and  left  auricle,  on  either  side  is  the  appendix  of  the  corresponding 
auricle  with  a  coronary  artery ;  and  above,  the  superficial  cardiac  plexus,  and 
the  cord  of  the  ductus  arteriosus. 

The  Right  pulmonary  artery,  longer  and  somewhat  larger  than  the  left, 
passes  transversely  outwards  behind  the  ascending  aorta  and  superior  vena  cava 
to  the  root  of  the  right  lung,  wliere  it  divides  into  three  branches  for  the  three 
lobes.     In  its  course  it  lies  parallel  with  and  in  front  of  the  right  bronchus. 

The  Left  pulmonary  artery,  shorter  and  smaller  than  the  right,  crosscB  the 
descending  aorta  and  left  bronchus  to  the  root  of  the  left  lung,  where  it  divides 
into  two  branches  for  the  two  lobes. 

The  pulmonary  arteries  divide  and  subdivide  in  the  structure  of  the  lungs, 
and  terminate  in  capillary  vessels  which  form  a  network  around  the  air-paesages 
and  cells,  and  become  continuous  with  the  radicles  of  the  palmonary  veins. 

Relations. — In  the  root  of  the  right  lung,  examined  from  above  downwards, 
the  pulmonary  artery  is  situated  between  the  bronchus  and  pulmonary  veins,  the 
former  being  above,  the  latter  below ;  in  the  root  of  the  Uft  lung  the  arteiy  is 
highest,  next  the  bronchus,  and  then  the  veins.  On  both  sides,  from  before 
backwards,  the  artery  is  situated  between  the  veins  and  bronchi,  the  fbrmer 
being  in  front,  the  latter  behind. 
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CHAPTER   VII. 

OF     THE     VEINS. 


The  veins  are  the  yc88els  which  return  the  blood  to  the  auricles  of  the  heart, 
after  it  has  been  circulated  by  the  arteries  through  the  various  tissues  of  the 
body.  They  are  inuch  thinner  in  structure  than  the  arteries,  so  that  when  emp- 
tied of  their  blood  they  become  flattened  and  collapsed.  The  veins  of  the  sys- 
temic circulation  convey  the  dark-colored  and  impure  or  venous  blood  from  the 
capillary  system  to  the  right  auricle  of  the  heart,  and  they  are  found  after  death 
to  be  more  or  less  distended  with  that  fluid.  The  veins  of  the  pulmonary  cir- 
culation resemble  the  arteries  of  the  systemic  circulation  in  containing  during 
life  the  pure  or  arterial  blood,  which  they  transmit  from  the  capillaries  of  the 
luD^  to  the  left  auricle. 

The  veins  commence  by  minute  radicles  in  the  capillaries  which  are  every- 
where distributed  through  the  textures  of  the  body,  and  converge  to  constitute 
larger  and  larger  branches,  till  they  terminate  in  the  main  trunks  which  convey 
the  venous  blood  directly  to  the  heart.  In  diameter  they  are  larger  than  the 
arteries,  and,  like  those  vessels,  their  combined  arese  would  constitute  a  hollow 
coDe,  whereof  the  apex  is  placed  at  the  heart,  and  the  base  at  the  surface  of  the 
body.  It  follows  from  this  arrangement,  that  the  blood  in  returning  to  the  heart 
18  passing  from  a  larger  into  a  smaller  channel,  and  therefore  that  it  increases 
in  rapidity  during  its  course. 

Veins  admit  of  a  threefold  division  into  superficial,  deep,  and  sinuses. 

The  Superficial  veins  return  the  blood  from  the  integument  and  superficial 
Btmctures,  and  take  their  course  between  the  layers  of  the  superficial  fascia ; 
they  then  pierce  the  deep  fascia  in  the  most  convenient  and  protected  situations, 
and  terminate  in  the  deep  veins.  They  are  unaccompanied  by  arteries,  and  are 
the  vessels  usually  selected  for  venesection. 

The  Deep  veins  are  situated  among  the  deeper  structures  of  the  body,  and 
generally  in  relation  with  the  arteries )  in  the  limbs  they  are  inclosed  in  the 
same  sheath  with  those  vessels,  and  they  return  the  venous  blood  from  the  capil- 
laries of  the  deep  tissues.  In  company  with  all  the  smaller,  and  also  with  the 
secondary  arteries,  as  the  brachial,  radial,  and  ulnar  in  the  upper,  and  the  tibial 
and  peroneal  in  the  lower  extremity,  there  are  two  veins,  placed  one  at  each  side 
of  the  artery,  and  named  vena  comites.  The  larger  arteries,  as  the  axillary, 
subclavian,  carotid,  popliteal,  femoral,  are  accompanied  by  a  single  venous 
trunk;  and  certain  veins,  such  as  those  of  the  cranium,  spinal  canal,  liver,  and 
larger  veins  of  bones,  run  apart  from  arteries. 

Sinuses  differ  from  veins  in  their  structure ;  and  also  in  their  mode  of  distri- 
bution, being  confined  to  especial  organs  and  situated  within  their  substance. 
The  principtd  venous  sinuses  are  those  of  the  dura  mater,  diploe,  cancellous 
structure  of  bones,  and  uterus. 

The  communications  between  veins  are  more  frequent  than  those  of  arteries, 
and  they  take  place  between  the  larger  as  well  as  the  smaller  vessels ;  the  venae 
comites  communicate  with  each  other  in  their  course  by  means  of  short  trans- 
Terse  branches  which  pass  across  from  one  to  the  other.  These  communi- 
cations are  strikingly  exhibited  in  the  frequent  inosculations  of  the  spinal  veins, 
and  in  the  various  venous  plexuses,  as  the  spermatic  plexus,  and  vesical  plexus. 
The  office  of  these  inosculations  is  very  apparent,  as  tending  to  obviate  the 
obstructions  to  which  veins  are  particularly  liable  from  the  thinness  of  their 
coats,  and  from  their  inability  to  overcome  much  impediment  by  the  force  of 
th&T  current. 


Bi2  STRUCTURE    OF     THE     VEINS. 

\^iDB,  like  arteries,  are   composed  of  three  coats,  external,  middle,  and 
internal. 

The  External  coat  [tunica  adventitia]  is  the  thickest  of  the  three,  increasing 
by  degrees  from  the  smallest  to  the  largest ;  in  the  former  gradually  diminishing 
until  it  is  lost  altogether,  and  nothing  remains  but  the  one  coat  of  the  capillary ; 
in  the  veins  of  medium  size  acquiring  double  the  thickness  of  the  middle  coat, 
and  in  some  of  the  large  veins  attaining  four  or  five  times  its  thickness.  In 
structure  it  resembles  the  external  coat  of  arteries,  consisting  of  areolar  tissue 
interwoven  with  a  network  of  elastic  fibres  of  the  finer  and  coarser  kind.  In 
some  of  the  larger  veins,  as  the  inferior  vena  cava,  the  trunks  of  the  hepatic 
veins,  and  vena  portae,  there  exists  besides,  a  layer  of  longitudinal  smooth  mus- 
cular fibres,  occupying  the  inner  half  or  two-thirds  of  the  external  coat,  and, 
where  the  middle  coat  is  absent,  lying  in  contact  with  the  internal  coat.  This 
muscular  stratum  is  met  with  in  its  highest  state  of  development  in  that  portion 
of  the  inferior  vena  cava  which  is  imbedded  in  the  liver,  the  muscular  fibres  being 
intermingled  ifith  a  fine  network  of  elastic  fibres. 

The  Middle  or  cantra<:tile  coat  [tunica  media]  is  thin  but  firmer  than  the  external, 
and  composed  of  areolar  tissue,  elastic  tissue,  and  smooth  muscular  fibres ;  the  two 
latter  being  less  in  quantity  than  in  the  corresponding  coat  of  art-eries,  and  the 
muscular  fibres  being  more  abundant  in  the  medium-sized  than  in  the  larp^r  veins. 
The  especial  character  of  the  middle  coat  of  veins  is,  however,  the  presence  of  . 
longittulinal  as  well  as  transverse  fibres;  the  longitudinal  fibres  consisting  of 
closely-reticulated  elastic  tissue,  occurring  in  layers  and  alternating  with  the  cir- 
cular layers  composed  of  smooth  muscular  fibres  intermingled  with  areolar  tissue 
and  fine  elastic  fibres.  The  number  of  layers  constituting  the  middle  coat  varies, 
according  to  the  size  and  thickness  of  the  vessel,  from  five  to  ten ;  and  they  are 
80  disposed  that  the  inner  and  outer  layers  are  muscular,  while  the  longitudinal 
elastic  layers  are  more  abundant  towards  the  inner  than  the  outer  portion  of  the 
coat,  and,  although  stratified,  communicate  with  each  other  at  different  points  so 
as  to  form  one  continuous  whole.  In  the  veins  of  the  lower  extremity  the  middle 
coat  is  thicker  than  elsewhere,  and  in  certain  of  the  veins  of  the  lower  limb,  as 
the  popliteal,  profunda,  and  saphenas,  there  exists  an  additional  layer  on  the 
inner  aspect  of  the  middle  coat,  a  layer  composed  of  areolar  tissue  intermingled 
with  fine  elastic  fibres  and  having  a  longitudinal  fibrillation ;  the  longitudinal 
lamina  of  the  middle  coat  In  tracing  the  veins  downwards  to  those  of  the 
smallest  size,  the  layers  of  areolar  tissue  mingled  with  fine  elastic  fibres  are  the 
first  to  disappear ;  then  the  muscular  element  is  reduced  to  a  single  layer,  while 
its  cells  are  separated  and  scanty  and  finally  cease ;  the  elastic  element  consist- 
ing of  a  network  of  fine  elastic  fibres  is  continued  further  and  becomes  oontinuous 
with  the  coat  of  the  capillaries.  In  that  portion  of  the  inferior  cava  which  is 
imbedded  in  the  liver  and  in  the  larger  hepatic  veins,  the  middle  coat  is  wanting 
and  the  external  and  internal  coat  are  in  contact. 

The  Internal  coat  [tunica  intima],  stronger  than  that  of  arteries,  is  composed 
of  an  epithelium  and  an  elastic  membrane,  between  which  is  situated  a  striated 
nuclear  lamella.  The  epithelium  consists  of  nucleated  cells,  which  are  elongated 
in  veins  of  large  and  medium  size ;  elliptic  and  almost  round  in  the  smallest 
veins,  and  cease  altogether  in  the  transitional  veins.  The  elastic  membrane  is 
not  homogeneous  and  fenestrated  as  in  arteries,  but  composed  of  a  closely  areo- 
lated  longitudinal  network  of  coarse  and  fine  elastic  fibres.  In  the  smallest  veins 
this  membrane  is  lost  and  its  place  supplied  by  a  layer  of  homogeneous  or  sub- 
fibrous  areolar  tissue. 

The  veins  which  open  into  the  heart,  have  an  external  annular  layer  of  mus- 
cular fibres  similar  to  those  of  the  heart  and  presenting  the  same  anastomosing 
structure.  They  are  met  with  on  the  superior  and  inferior  vena  cava  and  around 
the  pulmonary  veins.  Smooth  muscular  fibres  are  found  in  the  veins  of  the 
gravid  uterus  in  great  abundance  and  highly  developed,  in  all  the  three  ooats ; 
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vhile  in  otlier  veins  the  muscular  element  is  altogether  absent,  u  in  the  mater- 
nal portion  of  the  placenta;  the  greater  part  of  the  veins  of  the  cerehrol  sub- 
(tance  and  pia  mater;  the  sinnsea  of  tho  dnra  mat«r  and  of  the  bones ;  the  veins 
of  the  corpora  cavenioBa;  probably  those  of  the  spleen;  and  the  veins  of  the 
retina.  These  veins  are  simply  composed  of  condensed  areolar  tissue  more  or 
less  completely  developed  and  lined  by  epithelium ;  the  sinnseB  of  the  dura  mater 
have  besides  some  fine  elastic  fibres. 

The  Vahet  of  rein*  are  composed  of  a  thin  stratnm  of  nucleated  areolar  tissue 
mingW  with  fine  elastic  fibres,  and  coated  on  the  two  aurfacea  with  an  epithe- 
lium of  leas  elongated  cells.  Tho  segments 
or  flaps  of  the  vuves  of  veins  are  semilunar 
in  form,  and  arranged  in  pairs,  one  upon 
either  side  of  the  vessel;  in  some  instances 
there  is  but  a  single  flap,  which  has  a  spiral 
direction,  and  occasionally  there  are  three. 
The  firee  border  of  the  valvular  flaps  is  con- 
cave, and  directed  forwards,  so  that  while 
the  current  of  blood  is  permitted  to  flow 
freely  towards  the  heart,  the  valves  are  dis- 
tended, and  the  current  intercepted,  if  the 
stratm  become  retrograde  in  its  courac.  On 
the  cardiac  side  of  each  valve  the  vein  is  ex- 
panded into  two  pouches  (sinuses),  corre- 
sponding with  the  flaps  of  the  valves,  which 
five  to  the  distended  or  injected  vein  a 
Dotted  appearance.  The  valves  are  most 
numerous  in  the  veins  of  the  extremities, 
particularly  in  the  deeper  veins,  and  they 
are  generally  absent  in  the  very  small  veins, 
and  in  the  veins  of  the  viscera,  as  in  the 
portal  and  cerebral  veins ;  they  are  also  ab- 
sent in  the  large  tmnks,  as  in  the  vena 
cavsB,  venie  aiygos,  innominatse,  and  iliac 
veins. 

Sinuses  are  venous  channels,  excavated  in 
the  structure  of  an  oi^n,  and  lined  by  the  internal  coat  of  the  veins ;  of  this 
structure  are  the  sinuses  of  the  dura  mater,  whose  external  covering  is  the 
fibnnia  tissue  of  the  membrane.  The  eiteroal  investment  of  the  sinuses  of  the 
ntenu  is  the  tissue  of  that  organ;  and  that  of  the  bones,  the  lining  membrane 
of  the  cells  and  canals. 

Veins,  like  arteries,  are  supplied  with  nutritious  vessels,  the  vata  eatorum  ; 
the  nervous  filaments,  few  in  number  and  of  small  sise,  are  derived  from  the 
aympatbetic  and  spinal  system;  they  have  been  found  only  on  the  larger 
veins;  as,  the  vcnu  cavae,  iliacs,  cruni,  jugular,  vertebral,  and  sinuses  of  the 
dura  mater. 

I  shall  describe  the  veins  according  to  the  primary  divimon  of  the  body 
taking  first,  those  of  the  head  and  neck ;  next,  those  of  the  upper  extremi^, 
then,  those  of  the  lower  extremity ;  and  lastly,  the  veins  of  the  trunk. 
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VEINS  OF   THE   HEAD   AND  NECK. 

The  veins  of  the  head  and  neck  may  be  arranged  into  three  groups,  namely, 
Teiua  of  the  exterior  of  the  bead,  veins  of  the  dipli^  and  interior  of  the  craaium, 
vans  of  the  neck. 


FACIAL    VEIK. 


OF  THE     EXTEBIOB    OF    THE    HEAD. 


IB  of  the  exterior  of  the  head  are,  the 


Facial, 

Id  tern  al  maxillsTj, 

Temporal, 


Occipital. 


The  Fatial  v 

splei 


n  (facialis  anterior)  commences  on  the  anterior  part  of  the  head 
9,  fonned  by  the  commnDicationa  of  the  branches  of  the  tem- 
poral, and  descends  along  the  middle  line  of  the  forehead,  nndcr  the  name  of 
frontal  teiii,  to  the  root  of  tho  oosc,  where  it  is  conneoted  with  its  fellow  of  the 
opposite  side  bj  a  commuDicatlng  trunk,  the  natal  arch.  There  are  oedbJIj  two 
frontal  veins,  which  communicate  bj  a  transTerse  iooscolation ;  but  sometime* 
the  vein  is  single  ond  bifurcates  at  the  root  of  the  nose,  into  the  two  anguhr 
veins.  Frooi  the  nasal  arch  the  frontal  is  continued  downwards  by  the  aide  of 
tbe  root  of  the  nose,  and  near  the  angle  of  the  eje,  under  the  name  of  angiUar 
vein;  it  tlieo  passes  beneath  the  zygomatic  muscles,  becomes  the  facial  vein,  and 
descends  along  the  anterior  border  of  the  mossetor  ninscle,  crossing  the  body  of 
the  lower  Jaw  by  the  side  of  the  facial  artery,  to  the  subniasillary  glsod,  and 
from  thence  to  the  internal  juf^ular  vein,  in  which  it  terminate!). 

The  branches  which  the  facial  vein  receives  in  its  course  are,  the  tupraorbilat, 
which  joins  the  frontal  vein;  the  dortal  veim  of  the  nose,  which  terminate  io 
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TciD.  /.External J 
Jugnlir.  I.Sapn- 
m.  Termination  of  i 


.iljuguLr 


lernD.clcido.mulaldau  laniclc.    n.  Fodsl  rril 

.    </.  Poiterlur  sarlcular.    t.  Intero-I  inniillu] 

ficnl  bnincfari  of  eilemtil  Jugular,     jt.  Aatohi 

enpukr  ftiai.     i.  Internal  Jugular.    I.  Occipital  rtli 
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the  nasal  arch;  the  ophthalmic, which  communicates  with  the  angukr  vein;  tLs 
palpehral  and  natal,  which  open  into  the  angular  vein  ;  a  considerable  trunk, 
the  tfMp/acia/ (mazillaris  interna  anterior),  which  returns  tho  blood  from  the 
spheno- maxillary  fossa,  from  the  infraorbitai,  palatine.  Vidian,  and  spheno-pala* 
tine  veins,  and  joins  the  facial  beneath  the  zygomatic  process  of  the  Bupenot 
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niazillarj  bone;  and  the  veins  corresponding  with  the  branches  of  the  facial 
artery. 

The  Internal  maxillary  vein  receives  the  veins  from  the  zygomatic  and  ptery- 
goid fossa;  these  are  so  numerous  and  communicate  so  freely  as  to  constitute  a 
pteryyoid  plexus.  Passing  backwards  behind  the  neck  of  the  lower  jaw,  the 
internal  maxillary  joins  the  temporal  vein. 

The  Temporal  vein  commences  on  the  vertex  of  the  head  by  a  plexiform  net- 
work, which  is  continuous  with  the  frontal,  opposite  temporal,  auricular,  and 
occipital  vein.  The  ramifications  of  this  plexus  form  an  anterior  and  posterior 
branch  which  unite  immediately  above  the  zygoma ;  the  trunk  is  here  joined  by 
another  large  vein,  the  middle  temporal,  which  collects  the  blood  from  the  tem- 
poral muscle  and  outer  segment  of  the  orbit,  and  pierces  the  temporal  fascia  near 
the  root  of  the  zygoma.  The  temporal  vein  then  descends  in  the  substance  of 
the  parotid  gland  to  the  angle  of  the  lower  jaw,  where  it  divides  into  two  trunks, 
(me  of  which,  mounting  upon  the  sterno-mastoideus  muscle,  constitutes  the  ex- 
ternal jugular  vein ;  while  the  ofkerj  uniting  with  the  facial  vein,  becomes  the 
temporo-maxillary  vein.  The  temporal  vein  receives  the  anterior  auricular, 
nuMMMeiericy  transverse  facial,  and  parotid  veins. 

The  Temporo-mcucillary  vein,  a  short  trunk  formed  by  the  union  of  the  tem- 
poro-maxillary trunk  and  facial  vein,  sends  a  branch  to  the  anterior  jugular,  and 
terminates  in  the  internal  jugular  vein.  It  receives  the  lingual,  l<iri/ngeal,  and 
superior  thyroid  vein. 

The  Posterior  auricular  vein  communicates  with  the  plexus  of  the  vertex  of 
the  head,  and  descends  behind  the  ear  to  join  the  external  jugular  vein  near  its 
origin.  It  receives  in  its  course  the  veins  of  the  external  ear  and  the  stylo-mas- 
toid  vein. 

The  Occipital  vein  commencing  posteriorly  in  the  plexus  of  the  vertex  of  the 

head,  follows  the  direction  of  the  occipital  artery,  and  passing  deeply  beneath 

he  muscles  of  the  back  part  of  the  neck,  terminates  in  the  external  or  internal 

jugular  vein.     This  vein  communicates  with  the  lateral  sinus  by  means  of  a 

large  branch  which  passes  through  the  mastoid  foramen,  the  mastoid  vein. 

VEINS    OF    THE    DIPLOE. 

The  diploe  of  the  bones  of  the  head  is  furnished  in  the  adult  with  irregular 
sinuses  (yense  diploeticae),  which  are  formed  by  a  continuation  of  the  internal 
eoat  of  the  veins  into  the  osseous  canals  in  'which  they  are  lodged.  At  the 
middle  period  of  life  these  sinuses  are  confined  to  separate  bones ;  but  in  old 
age,  after  the  ossification  of  the  sutures,  they  may  be  traced  from  one  bone  to 
the  next.  They  receive  their  blood  from  the  capillaries  supplying  the  cellular 
structure  of  the  diploe,  and  terminate  externally  in  the  veins  of  the  pericranium, 
internally,  in  the  veins  and  sinuses  of  the  dura  mater ;  they  arc  separated  from 
the  bony  walls  of  the  canals  by  a  thin  layer  of  medulla. 

Breschet  describes  four  of  these  diploetio  veins,  namely,  frontalis,  temporalis 
Ulterior,  temporalis  posterior,  and  occipitalis.  The  diploetica  frontalis,  the 
smallest  of  the  four,  escapes  from  the  frontal  bone  at  the  supraorbital  notch,  and 
opens  into  the  supraorbital  vein.  The  temporalis  anterior  also  collects  the  blood 
from  the  frontal  bone,  and  terminates  either  in  the  deep  temporal  veins  or  in  the 
cavernous  sinus.  The  temporalis  posterior  commences  in  the  parietal  bone,  and 
opens  into  the  lateral  sinus,  sometimes  sending  a  branch  outwards  to  the  veins 
of  the  scalp.  The  occipitalis,  the  largest  of  the  four,  originates  in  the  occipital 
bone,  and  terminates  in  the  occipital  sinus,  or  externally  in  the  occipital  vein. 
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CEREBRAL    AND    CEREBELLAR  VEINS. 

The  cerebral  veins  are  remarkable  for  the  absence  of  valves,  and  for  the  ex- 
treme tenuity  of  their  coats.  They  may  be  arranged  into  the  saperficia!,  and 
deep  or  ventricular  veins. 

The  Superficial  cerebral  veins  are  situated  on  the  surface  of  the  hemispheres 
lying  in  the  grooves  formed  by  the  convexities  of  the  convolutions.  Thcj  are 
named  from  the  position  which  they  may  cbance  to  occupy  on  the  sur&oe  of 
the  brain,  either  superior  or  inferior,  internal  or  external,  anterior  or  posterior. 

The  Superior  cerebral  veins,  seven  or  eight  in  number  at  each  side,  pass  ob- 
liquely forwards,  and  terminate  in  the  superior  longitudinal  sinus,  in  toe  oppo- 
site direction  to  the  course  of  the  stream  of  blood  in  the  sinus.  In  the  inhnt 
the  direction  of  these  veins  is  nearly  transverse. 

The  Deep  or  Ventricular  veins  commence  within  the  lateral  ventricles  bj  the 
veins  of  the  corpora  striata  and  those  of  the  choroid  plexus^  which  unite  to 
form  the  two  vense  Galeni. 

The  VencB  Galeni  pass  backwards  in  the  structure  of  the  velum  interpositam ;. 
and  escaping  through  the  fissure  of  Bich&t,  terminate  in  the  straight  sinus. 

The  Cerebellar  veins  are  disposed,  like  those  of  the  cerebrum,  on  the  sui^ce 
of  the  lobes  of  the  cerebellum  ;  they  are  situatod,  some  on  the  superior,  some  on 
the  inferior  surface,  while  others  occupy  the  borders  of  the  organ.  They  ter- 
minate in  the  lateral  and  petrosal  sinuses. 

SINUSES    OF    THE    DURA    MATER. 

The  sinuses  of  the  dura  mater  are  irregular  channels  formed  by  the  splitting 
of  the  layers  of  that  membrane,  and  lined  on  their  inner  surfaoo  by  a  continua- 
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Sinuses  op  thr  upper  and  back  part  op  the  skull.  1.  Superior  longitndinal  tinas. 
2,  2.  Cerebral  veins  opening  into  the  sioas  from  behind  forwards.  3.  Falx  eerebri.  4.  In- 
ferior longitudinal  sinus.  5.  Straight  or  fourth  sinus.  6.  Venn  Galeni.  7.  Toroular  Hero- 
phili.  8.  The  lateral  sinuses,  with  the  occipital  sinuses  between  them.  0.  The  tenninaUon 
of  the  inferior  petrosal  sinus  of  one  side.  10.  Bulbs  of  the  internal  jugular  Teins,  cor- 
responding with  the  jugular  fossee.     11.  Internal  jugular  vefns. 

tion  of  the  internal  coat  of  the  veins.  They  may  be  divided  into  two  groups—- 
those  situated  at  the  upper  and  back  part  of  the  skull,  and  those  of  the  base 
of  the  skull. 
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The  fonner  are,  the 

Superior  longitudinal  sinus.  Occipital  sinuses, 

Inferior  longitudinal  sinus,  Lateral  sinuses. 

Straight  sinus, 

The  Superior  longitudinal  sinus  is  situated  in  the  attached  margin  of  the 
falx  cerehri,  and  extends  along  the  middle  line  of  the  arch  of  the  skull,  from  the 
foramen  caecum  in  the  frontal,  to  the  inner  tuberosity  of  the  occipital  bone, 
where  it  divides  into  the  two  lateral  sinuses.  It  is  triangular  in  form,  small  in 
front,  and  increases  gradually  in  size  as  it  passes  backwards ;  it  receives  the 
superior  cerebral  veins  which  open  into  it  obliquely,  numerous  small  veins  from 
the  diploe,  and  near  the  posterior  extremity  of  the  sagittal  suture  the  parietal 
veins,  from  the  pericranium  and  scalp.  Examined  in  its  interior,  it  presents 
numerous  transverse  fibrous  bands  (trabeculse)  the  chorda  Willisiif  which  are 
stretched  across  its  inferior  angle ;  and  some  small  white  granular  masses,  the 
ylandula  Pacchioni;  the  oblique  openings  of  the  cerebral  veins,  with  their 
vmlve-like  margin,  are  also  seen  on  the  walls  of  the  sinus. 

The  termination  of  the  superior  longitudinal  sinus  in  the  two  lateral  sinuses 
forms  a  considerable  dilatation,  into  which  the  straight  sinus  opens  from  the 
front,  and  the  occipital  sinuses  ifrom  below.  This  dilata^ion  is  named  the  tor- 
cular  fferophili^^  and  is  the  point  of  communication  of  six  sinuses,  the  superior 
longitudinal,  two  lateral,  two  occipital,  and  the  straight. 

The  Inferior  lofigitudinal  sinus  is  situated  in  the  free  margin  of  the  falx 
cerebri ;  it  is  cylindrical  in  form,  and  extends  from  near  the  crista  galli  to  the 
anterior  border  of  the  tentorium,  where  it  terminates  in  the  straight  sinus.  It 
receives  in  its  course  several  veins  from  the  falx,  and  sometimes  one  or  two  from 
the  internal  surface  of  the  hemispheres. 

The  Straight  or  fourth  sinus  (sinus  tentorii)  is  the  sinus  of  the  tentorium ;  it 
is  situated  at  the  line  of  union  of  the  falx  with  the  tentorium ;  is  prismoid  in 
form,  and  extends  across  the  tentorium,  from  the  termination  of  the  inferior 
longitudinal  sinus  to  the  torcular  Herophili.  It  receives  the  vense  Galeni,  the 
cerebral  veins  from  the  inferior  part  of  the  posterior  lobes,  and  the  superior 
cerebelhur  veins. 

The  Occipital  sinuses  (occipi tales  posteriores)  are  two  canals  of  small  size, 
situated  in  the  attached  border  of  the  falx  cerebelli ;  they  commence  by  several 
snudl  veins  around  the  foramen  magnum,  and  terminate  by  separate  openings  in 
the  torcular  Herophili.  I<)ot  infrequently  they  communicate  with  the  termina- 
tion of  the  lateral  sinuses. 

The  Lateral  sinuses  (sinus  transversi,  vel  laterales),  commencing  at  the  tor- 
cular Herophili,  pass  horizontally  outwards,  in  the  attached  margin  of  the  ten- 
torium, and  then  curve  downwards  and  inwards  along  the  base  of  the  petrous 
porUon  of  the  temporal  bone,  at  each  side,  to  the  foramina  lacera  posteriora, 
where  they  terminate  in  the  internal  jugular  veins.  Each  sinus  rests  in  its 
coarse  on  the  transverse  groove  of  the  occipital  bone,  posterior  inferior  angle  of 
the  parietal,  mastoid  portion  of  the  temporal,  and  again  on  the  occipital  bone. 
They  receive  the  cerebral  veins  from  the  inferior  surface  of  the  posterior  lobes, 
the  inferior  cerebellar  veins,  superior  petrosal  sinuses,  mastoid  and  posterior 
condyloid  vein.  These  sinuses  are  often  unequal  in  size,  the  right  being  larger 
than  the  left 

The  sinuses  of  the  base  of  the  skull  are,  the 

Cavernous,  Superior  petrosal, 

Inferior  petrosal.  Transverse. 

Circular, 

1  Torealar  (a  press),  from  a  sopposition  entertained  by  the  older  anatomists  that  tbe 
colomns  of  blood,  coming  in  different  directions,  compressed  each  other  at  this  point. 
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The  Cavernous  sintcses  are  named  from  presenting  a  stmcture  similar  to  that 
of  the  corpus  cavernosum  penis.     They  are  situated  at  each  side  of  the  sella 

turcica,  receiving,  anteriorly,  the  ophthalmic 
veins  through  the  sphenoidal  fissures,  and  ter- 
minating posteriorly  in  the  inferior  petrosal 
sinuses.  In  the  cavernous  sinus  is  the  internal 
carotid  artery,  several  filaments  of  the  carotid 
plexus,  the  third,  fourth,  ophthalmic,  and  sixth 
nerve.  The  artery  is  separated  from  the  blood 
flowing  through  the  sinus,  by  the  lining  mem- 
brane of  the  latter.  Besides  the  ophthalmic 
vein  the  cavernous  sinus  receives  the  cerebral 
veins  of  the  under  part  of  the  anterior  lobe,  a 
vein  from  the  posterior  border  of  the  orbit 
(siniis  spJieno-parietalis)  and  the  vein  of  the 
middle  fossa  of  the  cranium.  The  cavernous 
sinuses  communicate  by  means  of  the  ophthal- 
mic with  the  facial  veins,  by  the  circular  sinus 
with  each  other,  and  by  the  superior  petrosal 
with  the  lateral  sinuses. 

The  In/erwr  petrosal  sinuses  are  the  con- 
tinuations of  the  cavernous  sinuses  backwards 
along  the  lower  border  of  the  petrous  portion 
of  the  temporal  bone  at  each  side  of  the  base 
of  the  skull,  to  the  foramina  lacera  posteriora, 
where  they  terminate  with  the  lateral  sinuses 
in  the  commencement  of  the  internal  jugular 
veins. 

The  Circular  sinus  (sinus  of  Ridley ;  ellip- 
ticus)  is  situated  in  the  selU  turcica,  surround- 
ing the  pituitary  gland,  and  communicating 
on  each  side  with  the  cavernous  sinus.  The 
posterior  segment  is  larger  than  the  anterior. 

The  Superior  petrosal  sinuses  pass  obliquely 
backwards  along  the  attached  border  of  the 
tentorium,  on  the  upper  margin  of  the  petrous 
portion  of  the  temporal  bone,  and  estaolbh  a 
communication  between  the  cavernous  and  lateral  sinus  at  each  side.  They 
receive  one  or  two  cerebral  veins  from  the  inferior  part  of  the  middle  lobes,  and 
a  cerebellar  vein  from  the  anterior  border  of  the  cerebellum.  Near  the  extremity 
of  the  petrous  bone  these  sinuses  cross  the  oval  aperture  which  transmits  the 
fifth  nerve. 

The  Transverse  sinus  (basilaris  \  occipitalis  anterior)  passes  transversely  across 
the  basilar  process  of  the  occipital  bone,  forming  a  communication  between  the 
two  inferior  petrosal  sinuses.  Sometimes  there  are  two  sinuses  in  this  situation^ 
or,  more  properly,  a  plexus. 


SmUKRS     OF     TBK     BASK     OP    THK 

BKULL.  1.  Ophthftlmio  veins.  2.  Ca- 
vernous sinus  of  one  side.  3.  Circu- 
lar sinus ;  the  figure  occupies  the 
position  of  the  pituitary  gland  in  the 
sella  turcica.  4.  Inferior  petrosal 
sinus.  5.  Transverse  or  anterior 
occipital  sinus.  6.  Superior  petrosal 
sinus.  7.  Internal  jugular  vein.  8. 
Foramen  mngnuin.  9.  Occipital  si- 
nuses. 10.  Torcular  Herophili.  11, 
11.  Laterul  sinuses. 


VEINS    OF    THE    NECK. 

The  veins  of  the  neck  which  return  the  blood  from  the  head  are. 


External  jugular, 
Anterior  jugular, 


Internal  jugular, 
Vertebral. 


The  External  juf/ular  vein,  the  continuation  of  the  superficial  division  of  the 
temporo-maxillary,  augmented  by  the  junction  of  the  posterior  auricular  and 
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sometimes  of  tbe  occipital,  commences  at  the  lower  border  of  the  parotid  gland, 
in  front  of  the  sterno-mastoid  muscle.  It  descends  the  neck  in  the  direction  of 
a  line  drawn  from  the  angle  of  the  lower  jaw  to  the  middle  of  the  clavicle,  crosses 
the  sterno-mastoid,  and  terminates  near  the  posterior  and  inferior  attachment  of 
that  muscle,  in  the  subclavian  vein.  In  its  course  downwards,  it  lies  on  the 
anterior  lamella  of  the  deep  cervical  fascia,  which  separates  it  from  the  stemo- 
mastoid  muscle,  and  is  covered  in  by  the  platysma  mjoides  and  superficial  fascia ; 
at  the  root  of  the  neck  it  pierces  the  deep  cervical  fascia.  It  is  accompanied, 
for  the  upper  half  of  its  course,  by  the  auricularis  magnus  nerve.  The  hranchet 
which  it  receives  are  the  occipital  cutaneous  and  posterior  cervical  cutaneous, 
and«  near  its  termination,  the  supra-scapular  and  posterior  scapular. 

The  external  jugular  vein  is  variable  in  size,  and  occasionally  replaced  by  two 
veins. 

The  Anterior  jugular  vein  commences  on  the  os  hyoides  by  several  small 
veins,  and  by  a  branch  from  the  temporo-mazillary,  and  passes  downwards  along 
the  mid-line  of  the  neck  to  the  sternum ;  it  then  turns  outwards  behind  the 
lower  part  of  the  stemo-mastoideus  and  opens  into  the  subclavian  vein,  near  the 
termination  of  the  external  jugular.  The  two  veins  communicate  with  each 
other,  and  with  the  external  and  internal  jugular  vein. 

The  Internal  jugular  vein,  formed  by  the  convergence  of  the  lateral  and  infe- 
rior petrosal  sinus,  commences  at  the  foramen  lacerum  posterius  on  each  side  of 
the  base  of  the  skull,  by  a  dilatation  (bulbus  vense  jugularis),  and  descends  the 
side  of  the  neck,  lying,  in  the  first  instance,  to  the  outer  side  of  the  internal 
carotid,  then  on  the  outer  side  of  the  common  carotid  artery  to  the  root  of  the 
neck,  where  it  unites  with  the  subclavian,  and  constitutes  the  vena  innominata. 
At  its  commencement,  the  internal  jugular  vein  is  posterior  and  external  to  the 
internal  carotid  artery  and  eighth  pair  of  nerves,  the  hypoglossal  nerve  being 
behind  it;  lower  down,  the  vein  and  artery  arc  on  the  same  plane,  the  glosso- 
pharyngeal and  hypoglossal  nerve  passing  forwards  between  them,  the  pneumo- 
gastric  being  between  and  behind  in  the  same  sheath,  and  the  uervus  accessorius 
crossing  obliquely  behind  or  before  the  vein  at  its  upper  part. 

The  branche$  which  the  internal  jugular  receives  in  its  course  are,  pharyn- 
f/eafj  occipital,  deep  division  of  the  temjwro-maxilfari/y  and  middle  thyroid. 

The  Vertebral  vein  descends  by  the  side  of  the  vertebral  artery  in  the  canal 
formed  by  the  foramina  in  the  transverse  processes  of  the  cervical  vertebrae,  and 
at  the  root  of  the  neck  opens  into  the  subclavian  vein  close  to  its  termination. 
Id  the  lower  part  of  the  vertebral  canal  it  frequently  divides  into  two  branches, 
one  of  which  advances  forwards,  while  the  other  passes  through  the  foramen  in 
the  transverse  process  of  the  seventh  cervical  vertebra,  before  opening  into  the 
ffubclavian  vein. 

The  branches  which  it  receives  in  its  course  are  the  posterior  condyloid  vein, 
muscular  veins,  cervical  meningo-rachidian  veins,  and  near  its  termination,  the 
superficial  and  deep  cervical  veins. 

The  Inferior  thyroid  veins,  two,  and  frequently  more  in  number,  are  situated 
one  on  each  side  of  the  trachea,  and  receive  the  venous  blood  from  the  thyroid 
^nd.  They  communicate  with  each  other,  and  with  the  middle  and  superior 
thyroid  veins,  and  form  a  plexus  on  the  front  of  the  trachea.  The  right  vein 
terminates  in  the  right  vena  innominata,  just  at  its  union  with  the  superior  cava; 
the  left  in  the  left  vena  innominata. 


VEINS  OF  THE   UPPER   EXTREMITY. 

The  veins  of  the  upper  extremity  are  deep  and  superficial. 
The  Deep  veins  accompany  the  branches  and  trunks  of  the  arteries,  and  con- 
fttitnte  their  veniB  comites.     The  vense  comites  of  the  radial  and  ulnar  artery  are 
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incloBed  in  the  ume  aheath,  with  those  vessels,  and  lerminato  at  the  bead  of  tlie 
elbow  in  the  brachial  veios.  The  brachial  venoe  oomitea  are  situated  one  at  ekch 
tade  of  the  artery,  and  open  into  the  axillary  vein;  the  axillary  becomes  the 
BubcUvuD,  aod  the  sabclavian  unites  with  the  internal  jngnlsr  to  form  the  Tena 
inoominata. 


The  Superficial  Mini  of  the  ann  are,  the 

Anterior  ulnar  vein, 
Posterior  ulnar  vein. 
Basilic  vein, 
Badiat  vein, 


The  Anterior  ulna 


n  colleota  the  v 


Cephalic  vein, 
Median  vein, 
Median  basilic, 
Median  cephalic, 
s  blood  from  the 


'  and  palmi 


border  of  the  hand  and  ascends  along  the  anterior  aspect  of  the  inner  side  of  the 
forearm  to  the  bend  of  the  elbow,  where  it  receives  the  median  basilic,  and 
becomes  the  basitie  rein. 

The  Poilerior  ulnar  vein  commences  on  the  dorsum  of  the  hand  by  the  ulnar 
termination  of  the  venoia  arch  which  receives  the  digital  vein*  ^m  the  fingers, 
and,  after  being  joined  by  a  large  vein,  the  vena  tahaldia,  from  the  little  finger, 
asceads  along  the  posterior  aspect  of  the  forearm  to  the  bend  of  the  elbow,  where 
it  turns  forwards  and  terminates  in  the  anterior  ulnar  vein. 

The  Batilic  vein  (dnoiMxat,  royal,  or  principal)  ascends  from  the  common 
ulnar  vein  formed  by  the  two  preceding,  along  the  inner  side  of  the  upper  arm, 
and  near  ite  middle  pierces  the  fascia;  it  theo  passes  upwards  to  the  aiilla,  and 
becomes  the  axillary  vein. 

The  Radial  vein  commences  on  the  dorsum  of  the  hand,  by  the  radial  termi- 
nation of  the  venout  arch,  which  receives  the  veios  of  the  fingers.  This  oriKin 
is  increased  by  the  janctioa  of  some  small  veins  from  the  thumb.  Tho  radial 
vein  aaceods  the  dorsal  side  of  the  forearm  to  a  little  below  its  middle,  then  lies 
on  its  anterior  aspect  to  the  bend  of  the  elbow,  where  it  receives  the  median 
cephalic,  and  becomes  tho  cephalic  vein. 

The  Cephalic  vein  (xif  o)^,  the  head)  ascends  along  the  enter  side  of  the  upper 
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ann  to  its  superior  third ;  it  then  enters  the  groove  between  the  pectoralis 
major  and  deltoid  muscle,  where  it  is  in  relation  with  the  descending  branch  of 
the  thoracica  acromialis  artery,  and  terminates  beneath  the  clavicle  in  the  axil- 
lary vein.  A  large  communicating  branch  sometimes  crosses  the  clavicle  between 
the  external  jugular  and  this  vein,  which  gives  it  the  appearance  of  being  derived 
directly  from  the  head  —  hence  its  appellation. 

The  Median  vein  is  intermediate  in  position  between  the  anterior  ulnar  and 
radial  vein ;  it  begins  at  the  wrist  by  the  junction  of  branches  from  the  palm  of 
the  hand,  and  collects  the  blood  from  the  anterior  aspect  of  the  forearm  commu- 
nicating with  the  two  preceding.  At  the  bend  of  the  elbow  it  receives  a  branch 
from  the  deep  veins,  and  divides  into  two  branches,  the  median  cephalic  and 
median  basilic. 

The  Median  cephalic  veiny  longer  and  somewhat  smaller  than  the  median 
basilic,  passes  obliquely  outwards,  in  the  groove  between  the  biceps  and  supina- 
tor longus,  to  unite  with  the  radial  and  form  the  cephalic  vein.  The  branches 
of  the  external  cutaneous  nerve  pass  behind  it. 

The  Median  basilic  vein^  larger  than  the  median  cephalic,  passes  obliquely 
inwards,  in  the  groove  between  the  biceps  and  pronator  radii  teres,  and  unites 
with  the  common  trunk  of  the  ulnar  veins  to  form  the  basilic  vein.  This  vein 
is  crossed  by  one  or  two  filaments  of  the  internal  cutaneous  nerve,  and  overlies 
the  brachial  artery  from  which  it  is  separated  by  the  aponeurotic  slip  given  o£f 
fnnn  the  tendon  of  the  biceps. 

Axillary  vein.  —  The  axillary  vein  is  formed  by  the  union  of  the  vensB 
comitcs  of  the  brachial  artery  with  the  basilic  vein.  It  lies  to  the  inner  side  of 
the  artery,  receives  numerous  branches  from  the  collateral  veins  of  the  branches 
of  the  axillary  artery ;  and  at  the  lower  border  of  the  first  rib  becomes  the  sub- 
clavian vein.     Above  the  pectoralis  minor  it  receives  the -cephalic  vein. 

Subclavian  vein.  —  The  subclavian  v«in  crosses  the  first  rib  and  beneath 
the  clavicle,  and  unites  with  the  internal  jugular  vein  to  form  the  vena  innomi- 
nata.  It  lies  at  first  in  front  of  the  subclavian  artery,  and  then  in  front  of  the 
scalenus  anticus,  which  separates  it  from  that  vessel.  The  phrenic  and  pneumo- 
gastrio  nerve  pass  between  the  artery  and  vein.  The  veins  opening  into  the 
subclavian  are  the  external  and  anterior  jugular  externally  to  the  scalenus  anti- 
coBy  and  the  vertebral  internally  to  that  muscle. 

« 

VEINS  OF   THE   LOWER  EXTREMITY. 

The  veins  of  the  lower  extremity  are  deep  and  superficial. 

The  Deep  veins  accompany  the  branches  of  the  arteries  in  pairs,  and  form  the 
venSB  comites  of  the  anterior  and  posterior  tibial  and  peroneal  artery.  These 
TeiDS  unite  in  the  popliteal  region  to  form  a  single  vessel  of  large  size,  the  pop- 
liteal, which  successively  becomes  in  its  course  the  femoral  and  the  external 
iliac  vein. 

Popliteal  vein.  —  The  popliteal  vein  ascends  through  the  popliteal  region, 
lying,  in  the  first  instance,  directly  upon  the  artery,  and  then  getting  somewhat 
to  its  outer  side ;  and,  passing  through  the  oval  opening  in  the  tendon  of  the 
adductor  magnus,  becomes  the  femoral  vein.  It  receives  several  muscular  and 
anicolar  branches,  and  the  external  saphenous  vein.  The  valves  in  this  vein 
are  four  or  five  in  number. 

FXMORAL  vein The  femoral  vein,  commencing  at  the  opening  in  the  ad- 

imttar  magnus  muscle,  ascends  the  thigh  in  the  sheath  of  the  femoral  artery, 
uil  «Blering  the  pelvis  beneath  Poupart's  ligament,  becomes  the  external  iliac 
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vein.  Id  the  lower  part  of  its  course  it  is  situated  on  the  outer  side  of  tho 
nrtery;  it  theo  becomes  placed  behind  that  vessel,  and  at  Poapart's  ligament, 
lies  to  its  inner  side.  It  receives  tbo  muscular  Tcios  and  profunda,  and,  through 
tho  saphenous  opeoing,  the  iateraal  Baplienons  vein.  The  valves  in  this  vein 
are  four  or  Sve  in  nuoibcr. 

The  Profunda  vtin  is  formed  by  the  convergence  of  the  Dumerona  small  veins 

|.„      „-,  which  accompany  the  branches  of  the  artery:  it 

.  '■      '       '  is  a  vein  of  large  size,  lies  in  front  of  the  profunda 

'  h  artery,  and  t«rmiaateB  in  the  femoral  at  aoont  two 

inches  below  Poupart's  ligament. 

Superficial  veins. — The  superScial  veins  are 
the  exteroal  or  short,  and  the  internal  or  loufc 
saphenous.  They  commence  on  the  dorsum  of 
the  foot  in  a  venom  arch  which  lies  across  the 
metatarsus ;  this  venous  arch  receives  the  digital 
veint  by  its  convex  side. 

The  External  taphtvoui  vein  oommencea  at  the 
outer  extremity  of  the  vcoous  arch  and  on  the 
outer  border  of  the  foot.  It  passes  behind  the 
outer  ankle,  asceodB  along  the  posterior  aspect  of 
tho  leg,  lying  in  the  groove  between  the  two  bellies 
of  the  gastrocoemiua  muscle,  and  pierces  the  deep 
fascio  in  the  popliteal  region  to  join  the  popliteal 
voiu.  It  receives  several  cutaneoos  branchea  in  the 
popliteal  region  previously  to  perforating  the  deep 
fascia,  and  is  in  rcIaUon  in  its  course  with  the 
extern  a  1  saphenous  nerve. 

The  Inlemal  laphenout  vein  commences  at  the 
inuer  extremity  of  the  venous  arch  of  the  dorsum 
and  on  the  inner  side  of  the  foot  and  great  toe. 
It  ascends  iu  front  of  the  inner  ankle,  and  alone 
the  inner  side  of  the  leg;  it  then  passes  befaiiM 
the  inner  condyle  of  the  femur  and  along  the 
inner  side  of  the  thigh  to  the  saphenous  opening, 
where  it  pierces  the  sheath  of  the  femoral  vessels, 
and  terniitiates  in  the  femoral  vein,  at  about  one 
inch  and  a  half  below  Poupart's  ligament. 

It  receives  in  its  course  the  cutaneous  veins  of 
the  leg  and  thigh,  and  communicates  freely  with 
the  deep  veins.  At  the  saphenous  opening  it 
is  joined  by  the  superficial  epigastric  and  cironm- 
fleia  ilii  vein,  and  by  the  external  pudics.  Th« 
situation  of  this  vein  in  ike  thigh  is  not  unfe- 
qucDtly  occupied  by  two  or  even  three  tronki 
of  nearly  equal  ahe. 


1.  Snpbenoat  optningin  the  faicfa 
laU.  a.  Supcrflsial  epigutrio  vein. 
(.  EiUrnkl  pndiovcin.  t.  Supsr- 
lloial  oireimifleit  Ilii.  d.  BggiD- 
Ding  of  (xtamal  upbwioai  vcId.) 


VEINS  OF  THE  TKUNK. 

The  veins  of  the  trunk  may  be  divided  into, 
1.  The  superior  vena  cava,  with  its  formative 
branches.  2.  The  inferior  vena  cava,  with  its  fonn- 
ative  brsnohes.  3.  The  asygoa  vmn*.  4.  Tht 
vertebral  and  spinal  veins.  &.  The  oardiao  tvM, 
6.  The  portal  vein.    7.  Th«  p  " 
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BUPEBIOR  VENA  CAVA,  WITH   ITS  FOBHATITE  BRANCBEB. 

The  Tentt  innominala  [braehicMjephalio  veins]  are  two  Urge  tranliB,  formed 
Bj  the  nuioii  of  the  internal  jugnlir  and  BabclaTian  vein  at  each  side  of  the  root 
of  the  Deck. 

The  Right  vena  innominata,  aboat  an  inch  and  a  quarter  in  length,  lies 
Baperficiall;  and  eztemall;  to  the  arteria  inDominata,  and  descends  almost  ver- 
tinll;  to  unite  with  its  fellow  of  the  opposite  side  in  the  formation  of  the 
superior  cava.  At  the  junetion  of  the  jngular  and  subclaviati  vein  it  reoeives 
ftvm  behind  the  ductus  Ijmphaticus  dexter,  and  lower  down  it  has  opening  Intfj 
it  the  right  internal  mammaiy,  and  right  inferior  thyroid  vein. 

The  Lf/l  vena  innominala,  considerably  longer  than  the  right,  extends  almost 
horisontally  across  the  roots  of  the  three  great  arteries  arising  ^m  the  aroh  of 
the  aorta,  to  the  right  side  of  the  mediastinnm,  where  it  unites  with  the  right 
vena  ianomioata,  to  constitute  the  superior  vena  cava. 
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It  is  in  relation  in  tront  with  the  left  stemo-claviaular  articulation  and  £rat 
wece  of  the  Btemum.  At  its  commencement  it  receives  the  thoracic  duct 
which  opens  into  it  from  behind,  and  in  its  course  is  joined  by  the  left  inferior 
Agrmd,  Uft  mawmary,  and  Uft  taperior  intercotlal  vein.  It  also  receives  some 
■ull  reins  from  the  mediastinum  and  thymus  gland.     There  are  no  valves  in 


854  YESJE    OAYJR. 


SUPERIOR     VENA     CAVA. 

The  superior  cava  (descendens)  is  a  short  trunk  about  three  inches  in  length, 
formed  by  the  junction  of  the  two  vense  innominatse.  It  descends  perpendio- 
ularlj  on  the  right  side  of  the  arch  of  the  aorta  and  entering  the  pericardium 
teriAinates  in  the  upper  part  of  the  right  auricle. 

It  is  in  relation  in  front  with  the  pericardium ;  behind  with  the  right  pulmo- 
nary artery ;  internally  with  the  ascendins  aorta ;  externally  with  the  pleura 
and  right  phrenic  nerve.  Immediately  before  entering  the  pericardium  it 
receives  the  vena  azygos  major. 

INFERIOR    VENA    OAVA,   WITH    ITS   FORMATIVE    BRANCHES. 

The  External  iliac  vein  lies  to  the  inner  side  of  the  corresponding  artery  at 
the  OS  pubis;  but  gradually  gets  behind  it  as  it  passes  upwards  along  the  brim 
of  the  pelvis ;  it  terminates  opposite  the  sacro-iliac  symphysis  by  uniting  with 
the  internal  iliac,  to  form  the  common  iliac  vein.  Immediately  above  Pou- 
part's  ligament  it  receive?  the  epigastric  and  circumfleza  ilii  vein ;  it  has  no 
valves. 

The  Internal  iliac  vein  is  formed  by  vessels  which  correspond  with  the 
branches  of  the  internal  iliac  artery ;  it  receives  the  returning  blood  from  the 
gluteal,  ischiatic,  internal  pudic,  and  obturator  vein,  externally  to  the  pelvis; 
and  from  the  vesical  and  uterine  plexuses  within  the  pelvis.  The  vein  lies  to 
the  inner  side  of  the  internal  iliac  artery,  and  terminates  by  uniting  with  the 
external  iliac  vein,  to  form  the  common  iliac. 

The  vesical  and  prostatic  plexus  is  an  important  plexus  of  veins  which  sur- 
rounds the  neck  and  base  of  the  bladder  and  prostate  gland,  and  receives  its 
blood  from  the  great  dorsal  vein  of  the  penis  and  the  veins  of  the  external  organs 
of  generation.  It  is  retained  in  connexion  with  the  sides  of  the  bladder  by  a 
reflection  of  the  pelvic  fascia. 

The  uterine  plexus  is  situated  around  the  vagina,  and  at  the  sides  of  the 
uterus,  between  the  two  layers  of  the  broad  ligaments.  The  veins  forming  the 
vesical  and  uterine  plexuses  are  peculiarly  subject  to  the  production  of  oalcai'eoas 
concretions  termed  phUholites. 

The  Common  iliac  veins  are  formed  by  the  union  of  the  external  and  internal 
iliac  vein  at  each  side  of  the  pelvis.  The  right  common  iliac,  shorter  than  the 
left,  ascends  obliquely  behind  the  corresponding  arteiy ;  and  on  the  interverte- 
bral substance  of  the  fourth  and  fifth  lumbar  vertebra,  unites  with  the  vein  of 
the  opposite  side,  to  form  the  inferior  cava.  The  left  common  iliac,  longer  and 
more  oblique  than  the  right,  ascends  behind  and  a  little  internally  to  the  corre- 
sponding artery,  and  passes  beneath  the  right  common  iliac  artery,  near  its 
origin,  to  unite  with  the  right  vein  in  the  formation  of  the  inferior  vena  cava. 
The  right  common  iliac  vein  has  no  branch ;  the  left  receives  the  vena  saora 
media.     These  veins  have  no  valves. 

INFERIOR    VENA    CAVA. 

The  inferior  vena  cava  [ascend^ns']  is  formed  by  the  union  of  the  two  common 
iliac  veins,  on  the  intervertebral  substance  of  the  fourth  and  fifth  lumbar  Ter- 
tebra.  It  ascends  along  the  front  of  the  vertebral  column,  to  the  right  of  the 
abdominal  aorta,  and  passing  through  the  fissure  in  the  posterior  bonier  of  the 
liver  and  the  quadrilateral  opening  in  the  tendinous  centre  of  the  diaphragOEii 
terminates  in  the  inferior  and  posterior  part  of  the  right  auricle.  There  are  no 
valves  in  this  vein. 

It  is  in  relation  from  below  upwards,  in  front  with  the  mesentery,  transrene 
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duodenum,  portal  yein,  pancreas,  and  liver,  whioh  latter  nearly  and  sometimes 
completely  surrounds  it ;  behind  it  rests  on  the  vertebral  column  and  right  eras 
of  the  diaphragm,  from  which  it  is  separated  by  the  right  renal  arteij  and  right 
lumbar  arteries ;  to  the  right  it  has  the  peritoneum  and  sympathetic  nerve ;  to 
the  hft  the  aorta. 

The  Branches  which  the  inferior  vena  cava  receives  in  its  course,  are,  the 

Lumbar,  Supra-renal, 

Right  spermatic,  Phrenic, 

Renal,  Hepatic. 

The  Lumbar  veins,  three  or  four  in  number  at  each  side,  collect  the  venous 
blood  from  the  muscles  and  integument  of  the  loins,  and  spinal  veins ;  the  left 
are  longer  than  the  right  on  account  of  the  position  of  the  vena  cava. 

The  RigJu  spermatic  vein  is  formed  by  the  two  veins  which  return  the  blood 
from  the  venous  plexus  of  the  spermatic  cord.  These  veins  follow  the  course 
of  the  spermatic  artery,  and  unite  to  form  the  single  trank  which  opens  into  the 
inferior  vena  cava.     The  left  spermatic  vein  terminates  in  the  left  renal  vein. 

The  Ovarian  veins  represent  the  spermatic  veins  of  the  male,  and  collect  the 
venous  blood  from  the  ovaries,  round  ligaments.  Fallopian  tubes,  and  communi- 
cate with  the  uterine  sinuses.     They  terminate  as  in  the  male. 

The  Renal  or  emtdgent  veins  retura  the  blood  from  the  kidneys;  their 
branches  are  situated  in  front  of  the  divisions  of  the  renal  arteries,  and  the  left 
opens  into  the  vena  cava  scynewhat  higher  than  the  right.  The  le/t  is  longer 
than  the  right  in  consequence  of  the  position  of  the  vena  cava,  and  crosses  the 
aorta  immediately  below  the  origin  of  the  superior  mesenteric  arteiy.  It  re- 
ceives the  left  spermatic  vein,  which  terminates  in  it  at  right  angles :  hence 
the  more  frequent  occurrence  of  varicocele  on  the  left  than  on  the  right  side. 

The  Supra-renal  veins  terminate  partly  in  the  renal  veins,  and  partly  in  the 
inferior  vena  cava. 

The  Phrenic  veins  return  the  blood  from  the  ramifications  of  the  phrenic 
arteries ;  they  open  into  the  inferior  vena  cava. 

The  Hepatic  veins  form  two  principal  trunks  and  numerous  smaller  channels 
which  open  into  the  inferior  vena  cava,  while  that  vessel  is  situated  in  the  pos- 
terior border  of  the  liver.  The  hepatic  veins  commence  in  the  liver  by  minute 
venules,  the  intralobular  veins,  in  the  centre  of  each  lobule ;  these  pour  their 
blood  into  larger  vessels,  the  sublobular  veins;  and  the  sublobular  veins  consd* 
tute,  by  their  convergence  and  union,  the  hepatic  trunks,  which  terminate  ia 
the  inrerior  vena  cava. 

AZTOOS  VSIN8. 

The  azygos  veins  (Fig.  232)  form  a  system  of  communication  between  the 
superior  and  inferior  vena  cava,  and  serve  to  return  the  blood  from  that  part 
of  the  trank  of  the  body  in  which  those  vessels  are  deficient,  on  account  of 
their  connexion  with  the  heart.     This  system  consists  of  four  vessels — namely, 

Vena  azygos  major, 
Vena  azygos  minor. 
Two  superior  intercostal  veins. 

The  Vena  azygos  major  commences  in  the  lumbar  region  by  a  communication 
with  the  lumbar  veins ;  sometimes  it  is  joined  by  a  branch  directly  from  the 
inferior  vena  cava,  or  by  one  from  the  renal  vein.  It  passes  through  the  right 
eras  of  the  diaphragm,  or  through  the  aortic  opening,  and  ascends  along  the 
right  side  of  the  vertebral  column  to  the  third  dorsal  vertebra,  where  it  arches 
forwards  over  the  right  bronchus,  and  terminates  in  the  superior  vena  cava.  It 
receives  all  the  intercostal  veins  of  the  right  side  with  the  exception  of  those 
of  the  first  and  second  space,  the  vena  azygos  minor,  and  right  bronchial  vein. 


SS6 


CABSIAO    TXIK8. 


The  Vena  asygoi  win 
a  coinmunicBtioD  with  o 
the  chest  through  the  left  crua  of  the  diaphragin  and  osceDcls  tbc  leti  aide  </ 
the  vertebral  colamn,  croesea  the  £fth  or  sixth  dorsal  vertebra  and  opens  into 
the  vena  azjgos  major.  It  receives  the  sii  or  seven  lower  iotercoital  vcioa  of 
the  left  aide.     The  azjgoe  veins  have  no  valves. 

The  Right  superior  inlcrcotial  vein  receives  the  veins  of  the  finit  and  second 
intercostal  space,  and  opens  into  the  subclavian  vein  of  the  sunie  side. 

The  Lk/i  superior  inlerroilal  vein  is  the  trunk  formed  by  the  union  of  tbv 
five  or  sis  upper  intercostal  veins  of  the  left  side.  It  oommunicatea  below  irith 
the  vena  azygos  minor,  and  crosses  the  arch  of  the  aorta  to  terminate  in  the  1^ 
vena  innoininata.     It  receives  the  left  bronchial  vein. 


VERTEBRAL    AND    SPINAL    VEINS. 

The  numerous  venous  plexuses  of  the  vertebral  oolumn  and  spinal  oord  au; 

be  arranged  into  three  groups : — 

Dorsi-spinal,  Meningo-rachidian,  MeduUi-apinal. 

The  Borsi-fpinal  veim  form  a  pleaus  around  the  spinous,  transverse,  i 
licnlar  processes,  and  arches  of  the  vertebra;.    They  receive  the  returning  S 
from  the  doraal  muscles  and  surrounding  structures,  and  transmit  it,  in  part  tv 
the  meniugo-rnobtdiau,  and  in  part  to  the  vertebml,  intercostal,  lumbar,  and 

The  JIfenini/o-rackiilian  veint  are  situated  between  the  dura  mater  spinalis 
and  the  vertebno.  They  communicate  freely  with  eaeh  other  by  ineaui  of  * 
L'omplicated  plexus.  In  front  they  form  two  longitudinal  trunks  {longitudinal 
ipinal  tin-utet),  extending  the  whole  length  of  the  column  on  each  side  of  tbe 
posterior  common  ligament,  and  are  joined  on  the  body  of  each  vertebrft  ^ 
transverse  trunks,  which  pass  beneath  the  ligament,  and  receive  the  large  basi- 
from  tbe  interior  of  each  vertebra.  The  meningo-rvohidian  TsiBt 
uperiorly  through  the  anterior  condyloid  foramina  with  the  inter- 
n  the  Deck  they  pour  their  blood  into  the  vertebral  veins  \  in  the 
'  1  the  loins  and  pelvis  into  tbc  lambar  and 
being   made   through    tbe    intervertebral 

are  situated  between  tbe  pia  mater  and  aracbaoidj 

th  each  other  to  form  plexuses )  and  send  branebM 

irtebral  foramina  with  each  of  the  spinal  nerves,  Xm  join  ll 


vertebral 

oommuDicate 

nal  jugulars ; 

thorax,  into  the  intercostnls 

sacral   veins,   the 


The  MrduUi  . 
they  communicate  1t( 
through  the  intervef 
veins  of  the  trunk. 


CARDIAC 


Great  cardiac  vein, 
Poi<tcrLor  cardiac  vein, 


The  Great  c 
the  apex  of  t 


.rrf.oc 


n(v. 


a  cordis  magna ;  coronaria  magna)  o 
'a  along  the  anterior  ventrionlar 


from  th^^^^l 
noular  p^^^l 


base  of  the  ventricles ;  it  then  curves  around  the  left  auriculo-ventnoular  ^ 
to  the  posterior  part  of  the  heart,  where  it  terminates  in  the  right  auricle.    It 
receives  in  its  course  the  left  cardiac  veins  from  the  leR  auricle  and  vcntriel*. 
and  the  poaterior  cardiac  veins  from  the  posterior  ventricular  groove. 

The  Posterior  cardiac  vein  (vena  cordis  media),  frequently  two  in   niliDb«r, 
inmmences  also  at  the  apex  of  the  hcort,  and  ascends  along  the  posterior  vea 
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ascends  behind  the  transverse  duodenum  and  pancreas,  to  terminate  in  the  splenic 
vein.  Its  h»morrhoidaI  branches  inosculate  with  branches  of  the  intcmad  iliac 
vein,  and  thus  establish  a  communication  between  the  portal  and  general  venous 
system. 

The  Superior  mesenteric  vein  is  formed  by  branches  which  collect  the  venous 
blood  from  the  capillaries  of  the  superior  mesenteric  artery;  they  consti- 
tute by  their  junction  a  large  trunk,  which  ascends  by  the  sid«  of  the  corre- 
sponding artery,  crosses  the  transverse  portion  of  the  duodenum,  and  unites 
behind  the  pancreas  with  the  splenic  in  the  formation  of  the  portal  vein. 

The  Splenic  vein  commences  in  the  structure  of  the  spleen,  and  quits  that 
organ  by  several  large  branches ;  it  is  larger  than  the  splenic  artery,  and  per- 
fectly straight  in  its  course.  It  passes  horizontally  inwards  behind  the  pancreas, 
and  terminates  near  its  greater  end  by  uniting  with  the  superior  mesenteric  and 
forming  the  portal  vein.  It  receives  in  its  course  the  gastric  and  pancreatic 
veins,  and  near  its  termination  the  inferior  mesenteric  vein. 

The  Gastric  veins  correspond  with  the  gastric,  gastro-epiploic.  and  vasa  brevia 
arteries,  and  terminate  in  the  splenic  vein. 

The  Yen  A  port^,  formed  by  the  union  of  the  splenic  and  superior  mesenteric 
vein  behind  the  pancreas,  ascends  through  the  right  border  of  the  lesser  omen- 
tum to  the  transverse  fissure  of  the  liver,  where  it  divides  into  two  branches,  one 
for  each  lateral  lobe.  In  the  right  border  of  the  lesser  omentum  it  is  situated 
behind  and  between  the  hepatic  artery,  and  ductus  communis  choledochus,  and 
is  surrounded  by  the  hepatic  plexus  of  nerves  and  lymphatics.  At  the  trans- 
verse fissure  each  primary  branch  divides  into  numerous  secondary  branches 
which  ramify  through  the  portal  canals,  and  give  off  vaginal  and  interlobular 
veins,  and  the  latter  terminate  in  the  lobular  venous  plexus  of  the  lobules  of  the 
liver.  The  portal  vein  within  the  liver  receives  the  venous  blood  from  the  capil- 
laries of  the  hepatic  artery. 


PULMONARY    VEINS. 

The  pulmonary  veins  (vense  pulmonales),  four  in  number,  return  the  arterial 
blood  from  the  lungs  to  the  left  auricle  of  the  heart ;  they  differ  from  veins  in 
general,  in  the  area  of  their  cylinders  being  but  little  larger  than  that  of  the 
corresponding  arteries,  and  in  accompanying  singly  each  branch  of  the  pulmonary 
artery.  They  commence  in  the  capillaries  upon  the  parietes  of  the  intercellular 
passages  and  air-cells,  and  unite  to  form  a  single  trunk  for  each  lobe.  The  vein 
of  the  middle  lobe  of  the  right  lung  unites  with  the  superior  vein,  so  as  to  form 
the  two  trunks  which  open  into  the  left  auricle.  Sometimes  they  remain  sepa- 
rate, and  then  there  are  three  pulmonaij  veins  on  the  right  side.  The  right 
pulmonary  veins  behind  pass  behind  the  right  auricle  to  the  left  auricle ;  the 
left  pass  in  front  of  the  descending  aorta;  they  both  pierce  the  pericardium. 
Within  the  lung  the  branches  of  the  pulmonary  veins  are  behind  the  bronchial 
tubes,  and  those  of  the  pulmonary  artery  in  front;  but  at  the  root  of  the  lungs 
the  veins  are  in  front,  next  the  arteries,  and  then  the  bronchi.  There  are  no 
valves  in  the  pulmonary  veins. 
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CHAPTER  VIII. 

or    THX    LTHPHATI08. 

Tbi  lymphatio  vesseb,  or  abaorbents,  have  received  their  double  appeltatioo 
from  certain  phcoomena  which  thej  preseDt ;  the  former  name  being  derived 
from  the  appearance  of  the  limpid  fluid  {l^mpha,  water)  which  they  convey;  the 
latter  from  their  anpposed  property  of  absorbing  foreign  anbatances  into  the  sys- 
tem. Thej  are  mionte,  delicate,  and  transparent  vessels,  remarkable  for  their 
l^neral  nniformitj  of  aiie,  a  knotted  appearance  which  ia  due  to  the  presence  of 
numerous  valves,  their  frequent  dicbotomous  divisions,  and  their  division  into 
■averal  branches  immediately  before  entering  a  gland.  Their  ofBoe  is  to  collect 
the  products  of  digestion  and  the  detrita  of  nutrition,  and  convey  them  into  the 
Tenons  circolatlfln  near  the  heart. 

Lymphatic  vessels  commence  in  a  delicate  network  which  is  distributed  in  the 
cataneons  snr&ce  of  the  body,  on  the  various  sarfaces  of  oi^ns,  and  throughout 
their  internal  structure ;  and  from  this  network  the  lymphatio  vessels  proceed, 
nearly  in  stnught  lines,  in  a  direction  towards  the  root 
of  the  neck.     In  their  course  they  are  intercepted  by  [Pm.  23*. 

DumeroDS  small,  spheroid  or  oblong,  or  flattenea  bodies,         

fymphatie  gland*.     The    lymphatic  vessels    entering 

tiieae  glands  are  tenned  vata  in/ermtia  or  afferentia, 

and  those  which  quit  them,  vaia  rffrrentia.     The  vasa 

inferentia  vary  in  number  from  two  to  six,  they  divide 

at  the  distance  of  a  few  lines  from  the  gland  into  several 

smaller  vessels,  and  enter  it  by  one  of  its  flattened  snr- 

fkces.'   The  vasa  efierentia  escape  from  the  gland  at  the 

oppoeite,  but  not  nofrequently  on  the  same  sur&ce; 

they  consist,  like  the  vasa  inferentia  at  their  junction        Lwi-aAiic  ti 

with  the  gland? of  several  small  veasels  which  unite  after    ™  *"'"  °I[  "  _ 

«  ooniae  of  a  few  tinea  to  form  from  one  to  three  trunks,     |^C,4^'  i«™     i" 

often  double  the  siae  of  the  vaaa  inferentia.  Deeper  pleiiu.'* "  Alym- 

Lymphatie  Vcttelt  admit  of  a  threefold  division,  into  ph^dg  tbmcI  wbteb  nra- 
mp^cial,  deep,  and  lacteala.  ettdtd    lo    ihe    iiUIm? 

?n)e  Superficial  Ij/tnphalir  vetteU,  on  the  sur&ce  of     gluidt.] 
the  body,  follow  the  course  of  the  veins,  and  pierce  the 

deep  fascia  in  convenient  aituations,  to  join  the  deep  lymphatics.  On  the  sur- 
fiuse  of  organs  they  converge  to  the  nearest  lymphatio  trunks.  The  tuperficial 
lymphatic  glandt  are  placed  in  the  most  protected  situations  of  the  superaoial 
ftacia,  as  in  the  hollow  of  the  ham  and  groin  in  the  lower  extremity;  on  the 
inner  side  of  the  arm  in  the  upper  extremity. 

The  Dent  lymphatict,  fewer  in  number  and  somewhat  larger  than  the  super- 
ficial vessels,  acoompany  the  deeper  veins;  those  from  the  lower  parts  of  the 
body  converging  to  the  numerous  glands  seated  around  the  iliac  veins  and  infe- 
rior vena  cava,  and  terminating  in  a  large  trunk  situated  on  the  vertebral  column, 
Ibe  thoracic  duct  ^rom  the  upper  part  of  the  trunk  of  the  body  on  the  left 
side,  and  from  the  left  side  of  the  bead  and  neck,  they  also  proceed  to  the  tho- 
racic dact.  Those  on  the  right  side  of  the  bead  and  neck,  right  upper  extremity, 
and  right  side  of  the  thorax,  form  a  distinct  duct  \ductu*  lymphaticu*  dexter] 
which  terminates  at  the  point  of  junction  of  the  snbctavian  with  the  internal 
jugular  vein  on  the  right  aide  of  the  root  of  the  neok. 

a  the  "  Lymphatio  Sjstam,"  in  the  Cyclopadia  of  Anatomy 
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The  Lacteaif  WK  the  lymphado  Teasels  of  the  small  iotestJiieB;  ther  have 
received  their  distinctiTe  appellat4oa  from  couTeyiog  the  milk-like  prodact  ot 
digestioD,  the  ohjle,  to  the  great  oentre  of  the  Ijmphatie  system,  the  thoncic 
dact.  They  are  situated  in  the  meseDtery,  and  opea  into  the  Dnmerous  meseD- 
terio  glands  in  their  course. 

Lymphatic  vessels  are  very  generally  distributed  through  the  animal  tiasnes; 
here  are,  nevertheless,  certain  stmctares  ia  which  they  have  not  been  detooted ; 
example,  the  brain  aod  spinal  cord,  the  eye,  bones,  cartilagetf,  tendons-,  the 
membranes  of  the  ovnm,  umbilical  cord,  aud  placeuta.  Anastoiuoses  between 
.hese  vessels  are  less  frequent  than  between  arteries,  aod  veins ;  they  are  effected 
by  means  of  vessels  of  etjual  siie  with  the  vessels  which  they  connect,  and  no 
increase  of  calibre  results  from  their  junction.  The  lyraphaUo  vessels  are 
GQialtest  in  the  neck,  larger  in  the  upper  extremities,  aad  larger  still  in  the 
lower  limbs. 

For  the  purpose  of  effecting  the  movement  of  their  fluids  in  a  proper  direction, 
niphatic  vessels  are  furnished  with  valves,  and  it  is  to  these  that  the  appeoi- 
ce  of  constrictions  around  the  cylinders  of  the  vessels,  at  short  distances,  is 
le.  Like  the  valves  of  veins,  the  valves  of  lymphatic  vessels  are  each  com- 
posed of  two  semilunar  flaps  attached  by  their  convex  border  to  the  sides  of  the 


[Fio.  2SQ. 


^flf  tiTHFRlTic  eLjtND  AMD  TIPHELH.  I.  Oas  of  the  ingui»l  IjmpliUtg  gl4Ddi  iqjMted 
•^  Kith  meroury  j  a,  ■S'snut  Ijmphstia  lettsli  fram  the  lower  aiCramlt;  j  6,  eflcreat  *«•■!■  — 
Dthen  >re  klio  >ean.  i.  One  of  the  iiiperBciBl  l/mphklio  trunka  of  the  thigh,  o.  Ooa  of  llw 
femonU  Ijmphuis  truaki  Imid  open  langitudiDftll;  to  diiplay  the  tkItu  within  itj  e,  (inu 
between  the  flip  of  the  vmUe  *Dd  the  Wkll  of  the  reiiel.  if.  SarfuM  of  one  flap  dinoled 
lawirdi  the  oppotlte  ;  *,  lemlairDaUr  kttuhed  mtigio  of  the  Bap.] 

vessel  and  free  b^  their  oonceve  border.  This  is  the  general  character  of  the 
valves,  but,  as  in  veins,  there  are  exceptions  in  their  form  and  disposi^on; 
sometimes  one  flap  is  so  small  as  to  be  merely  rudimentary,  while  the  other  is 
Urge  in  proportion ;  sometimes  the  flap  runs  all  the  way  round  the  tube,  leaving 
a  central  acerturc,  which  cau  only  be  closed  by  a  contractile  power  in  the  valve 


GENERAL  ANATOMY  OP  LYMPHATICS.         861 

itself;  and  gometimes,  instead  of  being  circular,  the  aperture  is  elliptical,  and 
the  arrangement  of  the  flaps  like  that  of  the  ileo-c»cal  valve.'  These  peculiari- 
ties are  most  frequently  met  with  at  and  near  the  anastomoses  of  the  lymphatic 
vessels.  The  valves  occur  most  numerously  near  the  lymphatic  glands ;  next 
in  frequency  they  are  found  in  the  neck  and  upper  extremities  where  the  vessels 
are  small,  and  least  numerously  in  the  lower  limbs  where  the  lymphatics  are 
large.  In  the  thoracic  duct  an  interspace  of  two  or  three  inches  frequently 
occurs  between  the  valves.  Connected  with  the  presence  of  valves  in  the  lym- 
phatic vesseb  are  two  lateral  dilatations  or  pouches,  analogous  to  the  valvular 
sinuMCM  of  veins.  The  sinuses  are  situated  on  the  cardiac  side  of  the  valves ; 
they  receive  the  valves  when  the  latter  are  thrown  back  by  the  current  of  the 
lymph ;  and  when  reflux  occurs  they  become  distended  with  a  body  of  fluid 
which  makes  pressure  on  the  flaps.  These  pouch-like  dilatations  and  the  con- 
strictions corresponding  with  the  line  of  attachment  of  the  convex  borders  of  the 
flaps  are  the  cause  of  the  knotted  appearance  of  distended  lymphatic  vessels. 

Like  arteries  and  veins,  lymphatic  vessels  are  composed  of  three  coats,  exter- 
nal, middle,  and*intemal.  The  external  or  areolar  coat  is  thin,  but  very  strong, 
mnd  serves  to  connect  the  vessel  to  surrounding  tissues,  at  the  same  time  that  it 
forms  a  protective  covering.  It  is  composed  of  a  network  of  areolar  tissue 
mingled  with  fine  fibres  of  elastic  tissue  and  fibres  of  smooth  muscle,  arranged 
in  a  longitudinal  direction;  the  latter  serving  to  dbtinguish  lymphatics,  as 
Kolliker  observes,  from  small  veins.  The  middle  or  muscular  coat,  also  thin 
and  elastic,  consists  of  a  layer  of  smooth  muscular  fibres  mingled  with  clastic 
fibres.  These  fibres  are  described  by  Mr.  Lane  as  longitudinal ;  by  Kolliker  aa 
transverse  or  circular,  and  analogous  to  the  middle  coat  of  arteries.  The  inter- 
fuU  coat,  less  elastic  and  more  liable  to  rupture  than  the  other  coats,  is  composed 
of  a  longitudinal  network  of  elastic  tissue,  generally  single,  but  sometimes 
double,  supporting  a  layer  of  tesselated  epithelium,  consisting  of  nucleated 
slightly  elongated  cells.  Capillary  and  minute  lymphatics  have  a  single,  deli- 
cate, structureless,  transparent  coat,  with  imperfect  longitudinal  nuclei ;  the 
minute  lacteah  have  a  similar  structure,  but  are  somewhat  thicker.  The  valves 
are  composed  of  a  very  thin  layer  of  areolar  tissue  coated  on  its  two  surfaces  by 
epithelium. 

The  Lymphatic  Olands  (conglobate,  absorbent)  are  small  oval  or  bean-shaped, 
flattened  or  rounded  bodies  of  a  pale  red  color,  and  inclosed  in  a  firm  but  thin 
sheath  of  areolar  tissue  mingled  with  fine  fibres  of  elastic  tissue.  On  the  exte- 
rior the  gland  has  the  appearance  of  being  composed  of  minute  lobules,  and  on 
the  face  of  a  section  the  lobules  are  represented  by  alveolar  spaces,  bounded  by 
a  delicate  areolar  network,  sent  inwards  by  the  sheath,  and  permeating  the  entire 
*gland.  Some  difference  of  color  and  texture  may  also  be  perceived  between 
the  central  and  external  part  of  the  gland,  which  has  determined  its  division 
into  a  cortical  and  medullary  portion,  the  former  being  firmer  in  texture  than 
the  latter,  which  is  soft  and  more  or  less  pulpy.  Moreover,  the  cortical  portion 
appears  to  be  composed  of  round,  ovate,  apparently  glandular  bodies,  while  the 
alveolar  spaces  of  the  medullary  portion  are  filled  with  a  grayish-white  alkaline 
pulp,  containing  free  nuclei  with  homogeneous  contents,  pale  nucleated  cells, 
and  larger  cells  with  vesicular  nuclei  and  nucleoli,  and  occasionally  some  fat 
granules.  The  areolar  structure  of  the  gland  is  traversed  by  vessels,  which  fre- 
quently enter  its  substance  through  a  hilum-like  spot,  and  dividing  into  a  capil- 
lary plexus  in  the  walls  of  the  alveoli,  constitute,  with  the  globular  bodies  of 
the  cortex  and  the  cells  of  the  medulla,  a  porous  glandular  tissue,  through  which 
the  lymph  or  chyle  makes  its  way  in  its  passage  through  the  gland,  and  finally 
escapes  by  the  vasa  efferentia,  carrying  with  it  part  of  the  cellular  contents  of 
the  alveoli.'  At  their  entrance  into  the  gland  the  vasa  inferentia  terminate 
abruptly,  and  their  contained  fluid  is  emptied  into  the  alveoli ;  and  as  the  alveoli 
^  Mr.  Lane,  loc.  cit.  *  Lad  wig  and  NolL 
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communicate  freely  with  each  other,  forming  so  many  fine  anastomosing  canals, 
it  is  enabled  to  make  its  way  to  the  vasa  efferentia,  probably  undergoing  some 
important  nutritive  change  in  its  course,  and  receiving  the  nuclei  and  nucleated 
ecus  of  the  pulp  as  its  future  lymph  corpuscles.'  The  bronchial  glands  differ 
in  appearance  from  other  lymphatic  glands,  as  being  more  or  less  mottled  with 
blacK,  and  sometimes  filled  with  a  black  pigment.  Lymphatic  glands  are 
larger  in  the  young  subject  than  in  the  adult,  and  are  smallest  in  old  age;  they, 
as  well  as  their  vessels,  are  supplied  with  arteries,  veins,  and  nerves,  like  other 
structures. 

The  vasa  vasorum  of  lymphatics  are  the  same  as  those  of  veins ;  but  they  are 
deficient  of  nerves. 

I  shall  describe  the  lymphatic  vessels  and  glands  according  to  the  arrangement 
adopted  for  the  veins,  commencing  with  those  of  the  head  and  neck,  and  pro- 
ceeding next  to  those  of  the  upper  extremity,  lower  extremity,  and  trunk. 


LYMPHATICS  OF  THE  HEAD  AND  NECK. 

Glands. — The  Superficial  lymphatic  glands  of  the  head  and  face  are  small, 
few  in  number,  and  isolated ;  they  are,  the  occipital^  which  are  situated  near  the 
origin  of  the  occipito-frontalis  muscle;  posterior  auricular ^  behind  the  ear; 
parotid,  in  the  parotid  gland ;  zygomatic ,  in  the  zygomatic  fossa ;  huceodj  on  ihe 
Duccinator  muscle ;  and  submaxillary ,  beneath  the  margin  of  the  lower  jaw. 
There  arc  no  deep  lymphatic  glands  within  the  cranium. 

The  Superficial  cervical  lymphatic  glands  are  few  in  number  and  small ;  they 
are  situated  in  the  course  of  the  external  jugular  vein,  between  the  stemo-maa- 
toid  and  trapezius  muscle,  at  the  root  of  the  neck,  and  about  the  larynx. 

The  Deep  cervical  glands  (glandulse  concatenatae)  are  numerous  and  of  large 
size ;  they  are  situated  around  the  internal  jugular  vein  and  sheath  of  the  carotid 
artery,  by  the  side  of  the  pharynx,  oesophagus,  and  trachea,  and  extend  from 
the  base  of  the  skull  to  the  root  of  the  neck,  where  they  are  in  commanicatioo 
with  the  lymphatic  vessels  and  glands  of  the  thorax. 

Vessels.  — The  Superficial  lymphatic  vessels  of  the  head  and  face  are  dis- 
posed in  three  groups ;  occipital,  which  take  the  course  of  the  occipital  vein  to 
the  occipital  and  deep  cervical  glands ;  temporal,  which  follow  the  branches  of 
the  temporal  vein  to  the  parotid  and  deep  cervical  glands,  and  facialy  which 
accompany  the  facial  vein  to  the  submaxillary  lymphatic  glands. 

The  Deep  lymphatic  vessels  of  the  head  are  the  meningeal  and  cerebral;  ihe 
former  are  situated  in  connexion  with  the  meningeal  veins,  and  escape  through 
foramina  at  the  base  of  the  skull,  to  join  the  deep  cervical  glands.  The  cerebnd 
lymphatics,  according  to  Fohmann,  are  situated  on  the  surface  of  the  pia  mater, 
none  having  as  yet  been  discovered  in  the  substance  of  the  brain.  Tbey  pass 
most  probably  through  the  foramina  at  the  base  of  the  skull,  to  terminate  in  the 
deep  cervical  glands. 

The  Deep  lymphatic  vessels  of  the  face  proceed  from  the  nasal  fossse,  month, 
and  pharynx,  and  terminate  in  the  submaxillary  and  deep  cervical  glands. 

The  Superficial  and  Deep  cervical  lymphatic  vessels  accompany  the  jugular 
veins,  passing  from  gland  to  gland ;  at  the  root  of  the  neck  thcv  communicate 
with  the  thoracic  lymphatic  vessels,  and  terminate,  on  the  right  side,  in  the 
ductus  lymphaticus  dexter;  on  the  left,  in  the  thoracic  duct,  near  its 
termination. 

1  Bruoke,  1858. 
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LYMPHATICS  OF  THE  UPPER  EXTREMITY. 

Olands.  —  The  Superficial  lymphatic  glands  of  the  ann  are  not  more  than 
four  or  five  in  number,  and  of  very  small  size.  One  or  two  are  sitn&ted  near 
the  median  basilic  and  median  cephalic  vein,  at  the  bend  of  the  elbow;  and  one 
or  two  near  the  basilic  vein,  on  the  inner  side  of  the  upper  arm,  immediately 
above  the  elbow. 

The  Deep  glands  in  the  forearm  are  excessively  small  and  infrequent ;  two  or 
three  may  be  found  in  the  course  of  the  radial  and  ulnar  vessels.  In  the  upper 
ann  there  is  a  chain  of  small  glands,  accompanying  the  brachial  artery. 

The  Axillary  glands  are  numerous  and  of  largo  size.  Some  are  closely  adhe- 
rent to  the  vessels,  others  are  dispersed  in  the  loose  cellular  tissue  of  the  axilla, 
and  a  small  chain  may  be  observ^  extending  along  the  lower  border  of  the  pec- 
toralis  major  to  the  mammary  gland.  Two  or  three  subclavian  glands  are  situ- 
ated beneath  the  clavicle,  and  serve  as  the  medium  of  communication  between 
the  axillary  and  deep  cervical  lymphatic  glands. 

Vessels.  —  The  Superficial  lymphatic  vessels  of  the  upper  extremity  com- 
mence on  the  fingers  and  take  their  course  along  the  forearm  to  the  bend  of  the 
elbow.  The  greater  part  reach  their  destination  by  passing  along  the  dorsal  sur- 
face of  the  fingers,  wrist,  and  forearm,  and  then  curving  around  the  borders  of 
the  latter;  but  some  few  are  met  with  in  the  palm  of  the  hand,  which  take  the 
direction  of  the  median  vein.  At  the  bend  of  the  elbow  the  lymphatics  arrange 
themselves  into  two  groups;  an  internal  and  larger  group,  which  communicates 
with  a  gland  situated  just  above  the  inner  condyle,  and  then  accompanies  the 
basilic  vein  upwards  to  the  axilla  to  enter  the  axillary  glands ;  and  a  smaller 
group  which  follows  the  course  of  the  cephalic  vein.  Several  of  the  vessels  of 
this  group  cross  the  biceps  muscle  at  its  upper  part  to  reach  the  axillary  glands, 
while  the  remainder,  two  or  three  in  number,  ascend  with  the  cephalic  vein  in 
the  interspace  of  the  deltoid  and  pectoralis  major;  these  latter  usually  join  a 
sin^  gland  in  this  space,  and  then  cross  the  pectoralis  minor  muscle  to  become 
oontinuoas  with  the  subclavian  lymphatics. 

Besides  the  lymphatic  vessels  of  the  arm,  the  axillary  glands  receive  those 
from  the  integument  of  the  chest,  its  anterior,  posterior^  and  lateral  aspect,  and 
the  lymphatics  of  the  mammary  gland. 

The  Deep  lymphatics  accompany  the  vessels  of  the  upper  extremity,  and 
oommunicate  occasionally  with  the  superficial  lymphatics.  They  enter  the  axil- 
lary and  subclavian  glands,  and,  at  the  root  of  the  neck,  terminate  on  the  left 
side  in  the  thoracic  duct,  and  on  the  right  side  in  the  ductus  lymphaticus 
dexter. 

LYMPHATICS    OF    THE    LOWER    EXTREMITY. 

GLANl^a. — ^The  Superficial  lymphatic  glands  of  the  lower  extremity  are  those 
of  ^e  groin,  inguinal;  and  one  or  two  situated  in  the  superficial  fascia  of  the 
posterior  aspect  of  the  thigh,  just  above  the  popliteal  region. 

The  Inguinal  glands  are  divisible  into  two  groups ;  a  superior  group  of  small 
sise,  situated  along  the  line  of  Poupart's  ligament,  and  receiving  Uie  lymphatic 
vessels  from  the  parietes  of  the  abdomen,  gluteal  region,  perineum,  and  genital 
cffgans ;  and  an  inferior  group  of  larger  glands  clustered  around  the  internal 
wphenous  vein  near  its  termination,  and  receiving  the  superficial  lymphatic 
Teasels  from  the  lower  extremity. 

The  Deep  lymphatic  glands  are  the  anterior  tibial,  popHUal,  deep  inguinal, 
ghitcal,  and  isdkiaiic. 

The  Anierufr  tibial  is  generaUy  a  single  gland,  placed  on  the  interosseous 
raembrane,  bj  the  nde  of  the  anterior  iihud  artery  in  the  upper  part  of  its 
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The  Popliteal  glands,  four  or  five  in  number,  and  small,  are  imbedded  in  the 
loose  cellular  tissue  and  fat  of  the  popliteal  space. 

The  Deep  inguinal  glands,  less  numerous  and  smaller  than  the  superficial^ 
are  situated  near  the  femoral  vessels  in  the  groin,  beneath  the  fascia  lata. 

The  Gluteal  and  ischiatic  glands  are  placed  near  the  vessels  of  that  name, 
above  and  below  the  pyriformis  muscle  at  the  great  ischiatic  foramen. 

Vessels.  —  The  Superficial  lymphatic  vessjsls  are  divisible  into  two  groups, 
internal  and  external ;  the  infernal  and  principal  group,  commencing  on  the  dor- 
sum and  inner  side  of  the  foot,  ascend  the  leg  by  the  side  of  the  internal  saphe- 
nous vein,  and  passing  behind  the  inner  condyle  of  the  femur  follow  the  direc- 
tion of  that  vein  to  the  groin,  where  they  join  the  saphenous  group  of  super- 
ficial inguinal  glands.  The  greater  part  of  the  efferent  vessels  from  these 
glands  pierce  the  cribriform  fascia  of  the  saphenous  opening  and  the  sheath  of 
the  femoral  vessels,  to  join  the  lymphatic  gland  situated  in  the  femoral  ring, 
which  serves  to  establish  a  communication  between  the  lymphatics  of  the  lower 
extremity  and  those  of  the  trunk.  The  other  efferent  vessels  pierce  the  fascia 
lata  to  join  the  deep  glands.  The  vessels  which  pass  upwards  from  the  outer 
side  of  the  dorsum  of  the  foot  ascend  along  the  outer  side  of  the  leg,  and  curve 
inwards  across  the  front  of  the  leg  just  below  the  knee,  to  unite  with  the  lym- 
phatics of  the  inner  side  of  the  thigh.  The  external  group  consists  of  a  few 
lymphatic  vessels  which  commence  on  the  outer  side  of  the  foot  and  posterior 
part  of  the  ankle,  and  accompany  the  external  saphenous  vein  to  the  popliteal 
region,  where  they  enter  the  popliteal  glands. 

The  Deep  lymphatic  vessels  accompany  the  deep  veins,  and  communicate  witii 
the  various  glands  in  their  course.  After  joining  the  deep  inguinal  glands  they 
pass  beneath  Poupart's  ligament,  to  communicate  with  the  numerous  glands 
situated  around  the  iliac  vessels.  The  deep  lymphatics  of  the  gluteal  region 
follow  the  course  of  the  branches  of  the  gluteal  and  ischiatic  veins.  The  for- 
mer join  the  glands  situated  on  the  upper  border  of  the  pyriformis  muscle,  and 
the  latter,  after  communicating  with  the  lymphatics  of  the  thigh,  enter  the 
ischiatic  glands. 

LTMPHATIOS    OF    THE    TRUNK. 

The  lymphatics  of  the  trunk  may  be  arranged  under  three  heads,  superfidali 
deep,  and  visceral. 

The  Superficial  lymphatic  vessels  of  the  upper  half  of  the  trunk  pass  upwards 
and  outwards  at  each  side,  and  converge,  some  to  the  axillary  glands,  others  to 
the  glands  at  the  root  of  the  neck.  The  lymphatics  from  the  mammary  glands 
follow  the  lower  border  of  the  pectoralis  major,  communicating,  by  means  of  a 
chain  of  lymphatic  glands,  with  the  axillary  glands.  The  superficial  lymphatic 
vessels  of  the  lower  half  of  the  trunk,  gluteal  region,  perineum,  and  extemtl 
organs  of  generation,  converge  to  the  superior  group  of  superficial  inguinal 
glands.  One  or  two  small  glands  are  situated  at  each  side  of  the  dorsal  vein  of 
the  penis,  near  the  suspensory  ligament;  from  these,  as  from  the  supeificial 
lymphatics,  the  efferent  vessels  pass  into  the  superior  group  of  superficial  ingoi- 
nal  glands. 

Glands. — The  Deep  lymphatic  glands  of  the  thorax  are  the  intercostal^  ante- 
rior mediastinal,  and  oesophageal. 

The  Intercostal  glands,  of  small  size,  are  situated  on  each  side  of  the  vertebral 
column,  near  the  articulations  of  the  heads  of  the  ribs,  and  in  the  course  of  the 
intercostal  arteries. 

The  Anterior  mediastinal  glands  are  situated  along  the  course  of  the  internal 
mammary  arteries ;  they  are  six  or  seven  in  number  at  each  side,  and  receive  the 
lymphatic  vessels  from  the  anterior  wall  of  the  chest,  the  mediastinum,  thymol 
^land,  and  pericardium. 

The   (Esophageal  glands,  fifteen  or  twenty  in  number,  are  situated  in  tkt 
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coune  of  the  (Bsophagos,  and  receiye  the  lymphatics  of  that  tuhe ;  they  commu- 
nicate above  with  the  deep  cervical  glands,  on  each  side  with  the  intercostal, 
and  below  with  the  abdominal  glands. 

Vessels.  —  The  Deep  lymphatic  vessels  of  the  thorax  are  the  intercostal, 
internal,  mammary,  and  diaphragmatic. 

The  Intercostal  lymphatic  vessels  follow  the  coarse  of  the  veins  of  the  same 
name ;  and  reaching  the  vertebral  column,  curve  downwards,  to  terminate  in  the 
thoracic  duct. 

The  Internal  mammary  lymphatics  commence  in  the  parietes  of  the  abdo- 
men, communicating  with  the  epigastric  lymphatics.  They  ascend  by  the  side 
of  the  internal  mammary  vessels,  being  joined  in  their  course  by  the  anterior 
intercostals,  and  terminate  at  the  root  of  the  neck,  on  the  right  side  in  the 
tributaries  of  the  ductus  lymphaticus  dexter ;  on  the  left,  in  the  thoracic  duct. 
The  diaphragmatic  lymphatics  pursue  the  direction  of  their  corresponding  veins, 
and  terminate  some  in  front,  in  the  internal  mammary  vessels,  and  some  behind, 
in  the  posterior  mediastinal  Ijrmphatics. 

Olands.  —  The  Deep  lymphatic  glands  of  the  abdomen  are  the  lumbar 
^nds ;  they  are  numerous,  and  seated  around  the  common  iliac  vessels,  the 
aorta,  and  vena  cava. 

The  deep  lymphatic  glands  of  the  pelvis  are  the  external  iliac,  internal  iliac, 
and  sacral. 

The  External  iliac  are  placed  around  the  external  iliac  vessels,  being  in  con- 
tinnation  by  one  extremity  with  the  femoral  lymphatics  ]  by  the  other,  with  the 
lambar  glands. 

The  Internal  iliac  glands  are  situated  in  the  course  of  the  internal  iliac  ves- 
sels, and  the  Sacral  glands  rest  on  the  concave  surface  of  the  sacrum. 

Vessels. — ^The  Deep  lymphatic  vessels  are  continued  upwards  from  the  thigh 
beneath  Poupart's  ligament,  and  along  the  external  iliac  vessels  to  the  lumbar 
glands,  receiving  in  their  course  the  epigastric,  circumflexa  ilii,  and  ilio-lumbar 
lymphatic  vessels.  Those  from  the  parietes  of  the  pelvis,  and  from  the  gluteal, 
ischiatic,  and  obturator  vessels,  follow  the  course  of  the  internal  iliac  veins,  and 
unite  with  the  lumbar  lymphatics.  And  the  lumbar  lymphatic  vessels,  after 
receiving  all  the  lymphatics  from  the  lower  extremities,  pelvis,  and  loins,  termi- 
nate by  several  large  trunks  in  the  receptaculum  chyli. 

lymphatics   of   the   viscera. 

Lungs.  —  The  Lymphatic  vessels  of  the  lungs,  of  large  size,  are  distributed 
over  every  part  of  the  surface,  and  through  the  texture  of  those  organs :  they 
converge  to  the  bronchial  glands,  ten  or  twelve  in  number,  situated  around  the 
biforcation  of  the  trachea  and  roots  of  the  lungs.  Some  of  these  glands,  of  small 
aise,  may  be  traced  in  connexion  with  the  bronchial  tubes  into  the  substance  of 
the  lungs.  The  efferent  vessels  from  the  bronchial  glands  unite  with  the  trachea] 
and  <e8ophageal  glands,  and  terminate  principally  in  the  thoracic  duct  at  the  root 
of  the  neck,  and  partly  in  the  ductus  lymphaticus  dexter.  The  bronchial 
dands,  in  the  adult,  present  a  variable  tint  of  brown,  and  in  old  age  a  deep 
black  color.  In  infancy  they  have  none  of  this  pigment,  and  are  oot  to  be' dis- 
tinguished from  lymphatic  glands  in  other  situations. 

Heart. — The  Lymphatic  vessels  of  the  heart  originate  in  the  subserous  areolar 
Usvue  of  the  surfiEice,  and  in  the  deeper  tissues  of  that  organ,  and  follow  the 
course  of  the  vessels,  principally,  along  the  right  border  of  the  heart  to  the  glands 
sitoated  around  the  arch  of  the  aorta  and  to  the  bronchial  glands,  whence  they 
pn)ceed  to  the  root  of  the  neck,  and  terminate  in  the  thoracic  duct.  The  cardiac 
glands  are  three  or  four  in  number. 

The  pericardiac  and  thymic  lymphatic  vessels  proceed  to  join  the  anterior 
modiastinal  and  bronchial  glands. 
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Liver. — The  Lymphatic  vessels  of  the  liver  are  divisible  into  ieep  and  super- 
ficial. The  former  take  their  course  through  the  portal  caDaJlfi,  and  through 
the  right  border  of  the  lesser  omcDtum,  to  the  lymphatic  glauds  situated  in  the 
course  of  the  hepatic  artery  and  along  the  lesser  curve  of  the  stomach.  The 
superficial  lymphatics  are  situated  in  the  areolar  structure  of  the  proper  capsule, 
over  the  whole  surface  of  the  liver.  The  lymphatics  of  the  convex  surface  are 
divided  into  two  sets :  —  1.  Those  which  pass  from  before  backwards;  2.  Those 
which  advance  from  behind  forwards.  The  former  unite  to  form  trunks,  which 
enter  between  the  folds  of  the  lateral  ligaments  at  the  right  and  left  extremities 
of  the  organ,  and  of  the  coronary  ligament  in  the  middle.  Some  of  these  pierce 
the  diaphragm  and  join  the  posterior  mediastinal  glands ;  others  converge  to  the 
lymphatic  glands  situated  around  the  inferior  cava.  Those  which  pass  from 
behind  forwards  consist  of  two  groups :  one  ascends  between  the  folds  of  the 
broad  ligament,  and  perforates  the  diaphragm,  to  terminate  in  the  anterior  medias- 
tinal glands ;  the  other  curves  around  the  anterior  margin  of  the  liver  to  its 
concave  surface,  and  from  thence  to  the  glands  in  the  right  border  of  the  lesser 
omentum.  The  lymphatic  vessels  of  the  concave  surface  are  variously  distributed, 
according  to  their  position ;  those  from  the  right  lobe  terminate  in  the  lumbar 
glands ;  those  from  the  gall-bladder,  which  are  large,  and  form  a  remarkable 
plexus,  enter  the  glands  in  the  right  border  of  the  lesser  omentum ;  and  those 
from  the  left  lobe  converge  to  the  lymphatic  glands  situated  iJong  the  lesser  curve 
of  the  stomach. 

Spleen  and  Pancreas.  —  The  Lymphatic  glands  of  the  spleen  are  situated 
around  its  hilum,  and  those  of  the  pancreas  in  the  course  of  the  splenic  vein. 
The  lymphatic  vessels  of  these  organs  pass  through  their  respective  glands,  and 
join  the  aortic  glands,  previously  to  terminating  in  the  thoracic  duct 

Stomach. — ^The  Lymphatic  glands  of  the  stomachy  of  small  size,  are  situated 
along  the  lesser  and  greater  curve  of  that  organ.  The  lymphatic  vessels^  as  in 
other  viscera,  are  superficial  and  deep,  the  former  originating  in  the  subserous, 
the  latter  in  the  submucous  tissue ;  they  pass  from  the  stomach  in  four  different 
directions :  some  ascend  to  the  glands  situated  along  the  lesser  curve ;  others 
descend  to  those  occupying  the  greater  curve ;  a  third  set  pass  outwards  to  the 
splenic  glands,  and  a  fourth  to  the  glands  situated  near  the  pylorus,  and  to  the 
aortic  glands. 

Intestines. — The  Lymphatic  glands  of  the  small  intestine  are  situated 
between  the  layers  of  the  mesentery,  in  the  meshes  formed  by  the  superior 
mesenteric  artery,  and  are  thence  named  mesenteric  glands.  These  glands  are 
most  numerous  and  largest,  superiorly,  near  the  duodenum  ]  and,  inferiorly,  near 
the  termination  of  the  ileum. 

The  Lymphatic  vessels  of  the  small  intestines  are  of  two  kinds :  those  of  the 
structure  of  the  intestine,  which  run  upon  its  surface  previously  to  entering  the 
mesenteric  glands;  and  those  which  commence  in  the  villi,  in  the  substance  of 
the  mucous  membrane,  and  are  named  lacteals. 

The  Lactealsy  according  to  Henle,  commence  in  the  centre  of  each  villus  as  a 
caecal  tubulus,  which  opens  into  a  fine  network,  situated  in  the  submucous  tissue. 
From  this  network  the  lacteal  vessels  proceed  to  the  mesenteric  glands,  and  from 
theqce  to  the  thoracic  duct,  in  which  they  terminate. 

The  Lymphatic  glands  of  the  large  intestines  are  situated  along  the  attached 
margin  of  the  intestine,  in  the  meshes  formed  by  the  colic  andnsomorrhoidal 
arteries  previously  to  their  distribution.  The  lymphatic  vessds  take  their  oouise 
in  two  different  directions ;  those  of  the  caecum,  ascending  colon  and  transverse 
colon,  after  traversing  their  proper  glands,  proceed  to  the  mesenteric  gUndSy  and 
those  of  the  descending  colon  and  rectum  to  the  lumbar  glands. 

Kidney.  —  The  Lymphatic  vessels  of  the  kidney  follow  the  direction  of  tht 
bloodvessels  to  the  lumbar  glands  situated  around  the  aorta  and  inferior  veM 
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mf* ;  those  o£  the  sopra-reDal  opBalea,  which  are  vety  large 
terminate  in  tft  reoal  Ijmpbatics. 

Pelvis.  —  The  Lj/mphatic  vet$elt  of  the  vi$cera  of  ike  p^vi*  terminate  in  the 
sacral  and  lumbar  glands. 

The  Lymphatic  veuelt  of  the  teUide  take  the  coorae  of  the  apermatio  cerd,  in 
which  tbej  are  of  large  size ;  they  terminate  in  the  lumbar  glands. 


The  thoracio  duct,'  the  great  trunk  of  the  Ijmpfaatio  and  chylous  system,  oom- 
meneea  in  the  abdomen,  by  a  conaiderahle  and  somewhat  triangular  dilatation, 
the  fvo^)Cacii/um  ckt/li,  which  is  sitnated  on  the  front  of  the  body  of  the  second 
lumbwr  vertebra,  behind  and  between  the  aorta  and  inferior  vena  cava,  and  cloae 
to  the  tendon  of  the  right  cms  of  the  diaphragm.  From  the  npper  part  of  the 
receptacnium  chyli  the  thoracio  duct  ascends  through  the  aortic  opening  of  the 
diapbn^m,  and  along  the  front  of  the  vertebral  cdumn,  lying  between  the  tho- 


urU.  3.  Tborkcia  vtrU.  3.  Abdo- 
minal aorU;  (hawing  lu  principal 
brmneho  diiidtd  near  tbeir  origin. 

right  eiTolid  and  right   iDlxlaTiaD. 

6.  Left  oarotid.     t.  Left  anbcUTiui. 

7.  Bnpcrior    cava,   fanned    bj   tba 


I,  the  t' 


I  mi. 


dim;  and  theie  b;  the  juaclion,  «, 
oT  tha  internal  jugular  and  inbala- 
Tiaii  Tiio  at  aacb  aids.  10.  amlcr 
f  (ua  aijgo*.  11.  Tsrmlnatioii  ofthe 
IcMvr  IB  tha  greater  Tena  aijgoi. 
11.  Beeeptaealum  chjli;  leveral 
Ifrnphatis  tinoka  are  leen  opeuiag 
Into  it.  13.  Tboruio  duct,  ditiding 
oppoitta  the  middle  of  (hs  doraal 
Tartabra  into  two  l)riiiFhM  whieh 
lenciite;  tha  eonree  of  the  d net  be- 
hind tha  arch  of  the  aorta  and  left 
aBbelavian  artery  ta  ahown  bj  a 
dotted  line.  U.  The  dsot  making 
lla  torn  at  the  root  of  the  oeok  and 
reseliiDg  ae»eral  Ijmphatlc  tinnki 
praTiooily  lo  terminating  in  the  po«- 
tariar  aapMt  of  the  janetion  of  tbe 
Internal  Jugular  and  inbelaTian  rein. 
IS.  TermlnaUon  at  the  Imnk  of  Iha 
duetui  Ijmphatleui  dexter. 


nrie  aorta  and  vena  aiygoa  and  upon  the  right  intercoetat  arteriex,  to  the  fourth 
donal  vertebn.  It  then  inclines  to  the  left  side,  passes  behind  the  arch  of  the 
wrta,  and  ascends  by  the  side  of  the  (ssoph^ns  and  behind  the  perpendicular 

■  The  thorade  da«t  was  diMorered  by  Easluhioi,  in  1663.  in  the  horw ;  ha  r^arded  it 
ms  a  vain,  and  «alled  it  tbe  Tma  alba  tboraei*.  The  lacteals  were  lint  acan  b;  Aaellio^ 
in  1622,  in  tha  dog;  nnd  within  the  neit  tea  jraari  bj  Vealingiua  in  man. 
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portion  of  the  left  subclavian  artery  to  the  root  of  the  neck  opposite  the  seyenih 
cervical  vertebra,  where  it  makes  a  sudden  curve  forwards  and  downwards,  and 
terminates  at  the  point  of  junction  of  the  left  subclavian  with  the  left  internal 
jugular  vein. 

The  thoracic  duct  is  about  eighteen  or  twenty  inches  in  length ,  and  near  its 
origin  as  large  as  a  goose-quill ;  as  it  ascends  it  diminishes  in  size ;  and  near  its 
termination  again  becomes  dilated.  At  the  middle  of  the  thorax  it  frequently 
divides  into  two  branches  of  equal  size,  which  reunite  after  a  short  course ;  and 
sometimes  it  gives  off  several  branches,  which  assume  a  plezifomi  arrangement 
in  this  situation.  Occasionally  the  thoracic  duct  bifurcates  at  the  upper  part 
of  the  thorax  into  two  branches,  one  of  which  opens  into  the  point  of  junction 
between  the  right  subclavian  and  jugular  vein,  while  the  other  proceeds  to  the 
normal  termination  of  the  duct  on  the  left  side.  In  rare  instances  the  duct  has 
been  found  to  terminate  in  the  vena  azygos,  which  is  its  normal  destination  in 
some  mammalia. 

The  thoracic  duct  presents  fewer  valves  in  its  course  than  Ijrmphatio  vessels 
generally ;  at  its  termination  it  is  provided  with  a  pair  of  senulunar  valves,  to 
prevent  the  admission  of  venous  blood. 

Branches. — The  thoracic  duct  receives  at  its  commencement  four  or  five  large 
lymphatic  trunks,  which  unite  to  form  the  receptaculum  chyli ;  it  next  receives 
the  trunks  of  the  lacteal  vessels.  Within  the  thorax  it  is  joined  by  a  large  lym- 
phatic trunk  from  the  liver,  and  in  its  course  through  the  posterior  mediastinum, 
receives  the  lymphatic  vessels  both  from  the  viscera  and  parietes  of  the  thorax. 
At  its  curve  forwards  in  the  neck  it  is  joined  by  lymphatic  trunks  from  the  leh 
side  of  the  head  and  neck,  left  upper  extremity,  upper  part  of  the  thorax,  and 
thoracic  viscera.- 

The  Ductus  lymphaticus  dexter  is  a  short  trunk  which  receives  the  lympha- 
tic vessels  from  the  right  side  of  the  head  and  neck,  right  upper  extremi^, 
right  side  of  the  thorax,  right  lung,  and  one  or  two  branches  from  the  liver.  It 
terminates  at  the  junction  of  the  right  subclavian  with  the  right  internal  jugu- 
lar vein,  at  the  point  where  these  veins  unite  to  form  the  right  vena  innomi- 
nata ;  and  is  provided  at  its  termination  with  a  pair  of  semilunar  valves,  which 
prevent  the  entrance  of  blood  from  the  veins. 


CHAPTER  IX. 

OF    THE    NERVOUS    SYSTEM. 


The  nervous  system  consists  of  a  central  organ,  the  cerebro-spinal  centre  or 
axis,  and  numerous  rounded  and  flattened  white  cords,  the  nerves,  which  are 
connected  by  one  extremity  with  the  cerebro-spinal  centre,  and  by  the  other  are 
distributed  to  all  the  textures  of  the  body.  The  sympathetic  system  is  an  ex- 
ception to  this  description ;  for  in  place  of  one  it  has  many  small  centres  which 
are  called  ganglia,  and  which  communicate  very  freely  with  the  cerebro-spinal 
axis  and  with  its  nerves. 

The  cerebro-spinal  axis  consists  of  two  portions,  the  brain,  an  organ  of  large 
size,  situated  within  the  skull,  and  the  spinal  cord,  a  lengthened  portion  of  the 
nervous  centre  continuous  with  the  brain,  and  occupying  the  canal  of  the  verte- 
bral column. 

The  most  superficial  examination  of  the  brain  and  spinal  cord  shows  them  l| 
be  composed  of  fibres,  which  in  some  situations  are  ranged  in  %  loogitadiiMi 
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direction,  aod  in  otbera  are  interlaced  bj  croaa  fibres.  It  is  also  observed  tbat 
the  cerebrthepinal  axis  presents  two  sabatances  difieriog  from  each  other  in  den- 
ri^  and  color;  a  gr^  or  cineritious  or  cortical  sabstsncc,  and  a  white  or  me- 
da]lai7  sabstance.  The  gray  sub*lance  forma  a  thin  lamella  over  the  surface 
of  the  oonvolutioDB  of  the  cerebmm,  and  of  the  laminte  of  the  cerebelinm ; 
henoe  tt  has  been  named  cortical :  but  the  gray  substance  is  not  conEned  to  the 
snr&ce  of  the  brain,  as  this  term  would  implj ;  it  ia  likewise  situated  in  the 
centre  of  the  spinal  cord  its  entire  length,  and  may  be  thence  traced  through 
the  medulla  oblongata,  emni  cerebri,  tbalami  optici,  and  corpora  striata :  it 
entera  also  into  the  composition  of  the  locus  perforatus,  tnber  cinoreum,  com- 
■niarara  mollis,  pineal  gland,  pituitary  glaod,  and  corpora  rbomboidea.  Two 
kinds  of  gray  substaiice  are  described  by  Rolando  as  existing  in  the  spinal 
oord;  the  one  ($ubslantia  cinerta  rpongiota  vatevlota')  is  the  ordinary  gray 
matter  of  the  cord,  the  other  (nib»tanlia  cinerta  gtlatinota)  ia  found  along 
the  edge  and  at  the  extremity  of  the  posterior  cornua. 

The  tltmtntarjf  coaitiluejils  of  the  nervous  ayatem  are  ntrvt-Jibrei  and  nervt' 
edit;  &nd  associated  with  the  ]^ttcT,  t  Jineli/ granvfar,  pale  matrix  nibitanee, 
Kaifree  ettt-nueUi. 

The  KEEVE-riBEES  (nerve  tubes;  primitive  fibres  and  tubes)  are  the  chief 
oomponenta  of  the  nerves  and  of  the  white  substance  of  the  brain  and  spinal 
cord,  and  are  also  found,  but  in  less  number,  in  the  gray  substance  and  ganglia. 
They  are  soft  and  cylindrical,  clear  and  transparent  when  seen  by  transmittod 
light;  white,  glittering,  and  opaline  when  the  light  is  reflected,  and  bounded  by 
aunple,  dark,  contour  lines.  They  present  great 
variety  of  siio  and  some  degree  of  variety  of  p      ,,g- 

texture,  being  coarse  or  fine,  fragile  or  firm ;  their 
meisnrement  varies  between  f^'gg  and  j^Joo  of 
SD  inch ;  and  they  undergo  a  structural  change 

after  death  or  nnder  the  influence  of  chemical 

reagenta,  which  converts  them  from  simple  cylin- 

dere  into  cylinders  with  double  boundary  lines  or 

eontoura. 

In   tlrurfure  the    nerve-fibre  is  composed  of 

three  parts ;  namely,  an  external  coat  or  sheath, 

a  medulla  or  pulp,  and  a  central  solid  filament  or 

axis^ylinder. 

The  $heath  is  exoessively  fine  and  transparent ; 

go  fine  and  transparent  as  to  be  almost  invisible, 

or  demonatrable  only  by  chemical  means,  and  of 

donbtfnl  existence  even,  in  the  finer  fibres.    It  is 

daalic    and    stracturelcss,    and    corresponds   in 

Moeral  and  chemical  characters  with  the  sarco- 

wmma  of  muscular  fibre. 

The  medulla  or  pulp  (medullary  sheath)  is  the 

mid-layer  of  the   nerve-fibre;    it   is   a   viscoas, 

transparent,  clear,  homogeneous  fluid,  easily  sus- 
ceptible of  coagulation,  and  converted  in  ila  co- 

•guated  state   into  an  opaque,  granular,  white 

rabstance.     The  coagulation  of  the  medulla  com- 

■MBcea  from  the  exterior,  and  j^ves  rise  to  the 

appearance  of  double  boundary  lines  in  the  fibre  (dark-bordered  fibres) ;  and  the 

greater  or  less  extent  of  the  ooagnlum  determines  the  depth  of  the  interval  be- 

IwMO  the  double  Unea.     In  thejfne  nerve-fibres  with  a  more  delicate  sheath, 

Um  medulla  ia  apt  to  ande^o  another  change,  namely,  that  of  collecting  from 

taaaat  to  p«»Dt  into  elliptical  masses,  and  producing  varicote  nerve-Jibrei.     In 
'"'  I  the  medulla   consists   chiefly  of  oilj   and  albuminovn 


.  1.  Nerrcflbna,  -ith  dou- 
ontonn,  or  dirk  •bordered 
HbrM,  abowipg  tbsir  piral- 


Mrminating  in  *  T.riaog*  fibr<. 
3.  A  dirk -bordered  oervclbr*, 
■bowing  the  gnaulu  cokgalnm 
of  (be  madalla.  t,  A  nerT«-e*ll 
wltb  DBcleDi,  and  i,  Docltoliu, 
e.  A  nerve-cell,  giTlng  off  Ihree 
proeeoea.    T.  Oraonlei  and  Tre* 
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matter;  its  cognomen,  medullary  sheath,  is  derived  from  its  position,  encircling 
the  central  filament  as  in  a  sheath ;  and  it  is  absent  in  the  finest  nerve-fibres. 

The  central  filximenty  or  axis-fihre  (axis-cylinder,  Purkinje;  primitive  band, 
Remak),  is  a  pale,  transparent,  homogeneous,  slightly  flattened  or  cylindrical 
filament,  which  occupies  the  centre  of  the  nerve-fibre.  It  is  about  one-third  the 
thickness  of  the  nerve-fibre ;  is  solid  and  elastic,  sometimes  finely  granular  or 
striated,  and  is  only  brought  into  view  when  the  fibre  is  broken  up  or  the 
medulla  dissolved  by  chemical  means.  It  is  also  met  with  in  an  isolated  form, 
and  divested  both  of  sheath  and  medulla.  According  to  Kolliker,  the  central 
filament  exists  in  all  nerve-fibres,  coarse  or  fine ;  but  Valentin  and  Henle,  among 
other  histologists,  regard  it  as  simply  the  unooagulated  portion  of  the  medullary 
sheath.  Kolliker  adduces,  in  support  of  his  views,  the  constancy  of  appearance 
of  the  filament,  its  chemical  constitution  as  a  protein  compound  allied  to  coagu- 
lated albumen,  and  its  presence  in  nerves  still  warm  with  life;  his  opinion  is 
probably  correct. 

Besides  the  meduUatcd  or  darlc-hordered  nerve-fibres,  now  described,  there 
are  others  which  contain  no  medulla,  non-medullated  fibres,  and  which  consist 
only  of  the  central  filament  invested  by  the  nerve-sheath.  The  non-medullated 
nerve-fibres  are  pale  in  color,  and  bounded  by  single  contour  lines ;  they  are 
more  or  less  transparent  and  consistent,  and  sometimes  nucleated;  in  a  word, 
they  present  those  conditions  which  distinguish  them  as  nerve-fibres  in  process 
of  development,  and,  as  such,  are  the  chief  constituent  of  the  embryonic  brain. 
According  to  this  view,  the  contents  of  the  embryonic  fibres  separate  into  two 
parts,  of  which  the  exterior,  fluid  and  viscous,  is  the  medulla,  while  the  un- 
altered interior,  firm  and  solid,  is  the  central  filament.  Pale  non-medullated 
fibres  are  found  in  connexion  with  nerve-cells,  constituting  the  processes  of 
those  cells,  and  sometimes  formins:  the  bond  of  union  between  the  nerve-cells 
and  medullated  fibres ;  they  are  found  also  as  peripheral  continuations  of  the 
medullated  fibres  in  the  cornea ;  in  the  Pacinian  corpuscles ;  and  as  nucleated 
fibres  in  the  terminal  expansion  of  the  ^olfactory  nerves. 

The  NERVE-CELLS  (nerve-corpusclcs)  are  nucleated  cells,  occurring  in  great 
numbers  in  the  gray  or  colored  portion  of  the  brain  and  spinal  cord,  in  gang- 
lia, occasionally  in  the  trunks  of  certain  nerves,  and  in  nervous  expansions,  as 
of  the  optic  and  auditory  nerve.  In  structure  they  arc  composed  of  a  delicate 
structureless  membrane,  containing  soft  pulpy  grayish  contents,  and  a  central 
nucleated  nucleus.  In  size  the  ncrve-cells  vary  between  -^Ij^  and  ^^j^^  of  an 
inch  in  diameter,  and  the  nuclei  between  j-^^^j^  and  ^Tj^j^y.  The  contents  of  the 
cells  are  a  clear,  homogeneous,  colorless,  or  slightly  yellowish  matrix,  having 
diffused  through  it  a  multitude  of  minute  round  granules  of  nearly  uniform  size. 
Sometimes  the  granules  are  pale  and  colorless,  or  have  intermingled  with  them 
a  small  number  which  are  slightly  tinged  with  yellow  or  gray,  and  constitute 
colorless  nerve-cells.  At  other  times  the  granules  have  a  brownish  or  blackish 
tint,  and  have  mingled  with  them  others  of  a  darker  and  larger  kind ;  these  are 
the  colored  or  pigmentary  nerve-cells.  Occasionally,  the  colored  granules  are 
diffused  equally  through  the  mass  of  the  contents,  while  in  other  cells  they  arc 
congregated  near  the  nucleus,  and  form  a  considerable  mass.  The  nucleus  b  a 
clear  spherical  vesicle  with  a  distinct  membrane  and  transparent  contents,  with 
one  and  sometimes  two  or  more  large  opaque  nucleoli.  The  soft  elastic  contents 
of  the  nerve-cells  are  a  protein  compound,  analogous  to  that  of  the  central  fik- 
ment  of  the  nerve-fibres ;  the  opaque  granules  consisting  chiefly  of  fatty  matter 
and  pigment. 

Nerve-cells  present  some  variety  in  structure  and  form ;  they  may  have  thin 
walls,  like  the  cells  above  described,  found  in  the  brain  and  spinal  cord ;  or  thick 
walls,  as  in  the  cells  of  ganglia.  They  may  be  independent  cell*,  or  they  may 
be  furnished  with  pale  filamentary  processes,  and  be  termed  according  to  the 
number  of  such  processes,  unipolar,  bipolar,  or  multipolar  cells,  the  cells  with* 
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out  processes  being  apolar.  The  processes  given  off  by  tbese  cells  resemble  the 
non-meduUatcd  nerve-fibres,  and  are  sometimes  continuous  with  the  medullated 
fibres ;  at  other  times  they  are  branched. 

The  finely  granular  pale  matrix  substance  is  found  chiefly  in  the  gray  matter 
of  the  brain  and  spinal  cord ;  it  is  identical  with  the  contents  of  the  nerve-cells. 
The  free  cell-nuchi  correspond  with  the  nuclei  of  the  nerve-cells,  and  in  certain 
situations  are  accumulated  in  considerable  number. 

These  being  the  elementary  constituents  of  the  nervous  system,  we  may  now 
proceed  to  inquire  into  their  mode  of  distribution  in  the  spinal  cord,  the  brain, 
the  cercbro-spinal  nerves,  |ind  sympathetic  system. 

Spinal  cord. — In  the  spinal  cord  the  white  or  medullary  substance  occupies 
the  exterior  of  that  organ,  [see  fig.  258]  while  the  interior  is  composed  of  gray 
substance.  The  spinal  cord  is  divided  into  two  lateral  halves,  by  an  anterior 
and  posterior  fissure,  and  each  lateral  half  is  marked  into  three  parts  or  columns 
(funiculi)  by  an  anterior  and  posterior  lateral  groove  corresponding  with  the  line 
of  attachment  of  the  anterior  and  posterior  roots  of  the  spinal  nerves.  At  the 
bottom  of  the  anterior  fissure  the  white  substance  of  one  half  is  continuous  with 
that  of  the  other,  constituting  the  anterior  or  white  commissure.  Behind,  at  the 
posterior  fissure,  the  white  substance  of  the  two  halves  b  in  apposition,  the 
fissure  being  indicated,  for  the  greater  part  of  its  extent,  by  the  perforations  of 
bloodvessels  merely,  and  existing  as  a  distinct  separation  only  in  the  upper  part 
of  the  cervical  and  in  the  lumbar  region.  The  gray  substance  (nucleus), 
occupying  the  interior  of  the  spinal  cord,  consists  of  a  transverse  portion, 
which  crosses  from  one  half  into  the  other,  and  two  processes  which  project 
from  the  transverse  portion  forwards  and  backwards  in  each  lateral  half  of  the 
cord,  so  as  to  present  on  the  face  of  a  section  the  appearance  of  a  dumb-bell  or 
two  irregular  crescents,  connected  by  their  convex  borders.  The  transverse 
portion  is  the  gray  commissure,  and  the  anterior  and  posterior  projections  of  the 
lateral  portion  the  antervyr  nud  posterior  cornua. 

The  white  substance  of  the  cord  is  composed  of  parallel  longitudinal  fibres ,  of 
uniform  size,  and  diminishes  in  bulk  from  above  downwards  in  consequence  of 
the  deeper  fibres  passing  inwards  to  the  gray  substance,  and  assuming  a  trans- 
verse or  oblique  direction ;  and  subsequently,  after  undergoing  certain  alterations 
of  character  and  size,  issuing  from  the  cord  as  the  roots  of  the  spinal  nerves. 
The  particular  course  of  these  fibres  is  as  follows  :  proceeding  from  the  brain, 
the  deep  fibres  of  the  anterior  column  of  one  side  of  the  spinal  cord  cross  the 
bottom  of  the  anterior  fissure,  enter  the  gray  substance  of  the  anterior  cornu  of 
the  opposite  side,  and  become  continuous  with  the  fibres  of  origin  of  the  anterior 
root  of  a  spinal  nerve.  The  anterior  commissure  is,  therefore,  the  decussation 
of  the  fibres  of  the  anterior  columns,  and  is  thickest  and  broadest  where  the 
spinal  nerves  are  largest  and  most  numerous,  namely,  at  the  cervical  and  lumbar 
swelling  of  the  cord.  The  deep  fibres  of  the  lateral  column  passing  inwards, 
enter  the  anterior  and  posterior  cornu  of  the  gray  substance ;  those  of  the  ante- 
rior half  passing  forwards  through  the  anterior  cornu,  and  becoming  continuous 
with  the  fibres  of  the  anterior  root  of  a  spinal  nerve;  and  those  which  pass  back- 
wards through  the  posterior  cornu  becoming  continuous  with  the  posterior  root 
The  deep  fibres  of  the  posterior  column,  after  entering  in  the  same  manner  the 
posterior  eorpu,  divide  into  two  sets,  one  of  which  curves  outwards  and  back- 
wards, and  enters  the  posterior  root  of  a  spinal  nerve ;  while  the  other  set  passes 
inwards  through  the  central  gray  substance  to  the  opposite  posterior  column, 
constituting  the  posterior  or  gray  commissure.  In  this  manner,  the  anterior 
root  of  a  spinal  nerve  is  shown  to  be  a  continuation  of  the  fibres  of  the  anterior 
part  of  the  lateral  column  of  its  own  side,  and  the  anterior  column  of  the  oppo- 
site side ;  while  the  posterior  root  is  a  continuation  of  the  fibres  of  the  posterior 
part  of  the  lateral  and  part  of  the  posterior  column  of  its  own  side,  and  part  of 
the  lateral  and  posterior  column  of  the  opposite  side. 
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The  gray  tvhttanet  (substaDtia  grUea;  gray  naclenB)  of  the  cord  is  moit 
abnodaDt  io  the  lumbar  BtrclliDg,  next  in  the  cervical  swelling,  then  in  tbe  dor- 
sal portion,  end,  at  the  extremity  of  the  cord,  is  prolonged  for  a  short  disUnee 
in  the  filnm  terminale.     In  the  foetne  it  pre- 
F'o.  238.  sents  a  hollow  ceotral  canal,  but  in  the  adult 

all  tmce  of  that  canal  is  obliterated.  The  bd- 
terior  corana  are  short  and  thick  and  of  u 
nniform  gray  color;  the  posterior  corn ua,loDger 
and  thinner  and  lesa  uniform  in  color,  are  sar- 
ronndcd  by  the  su^Mtantia  gelatinosa  of  Bo- 
Undo,  which  is  most  abundant  at  their  ex- 
tremity, and  streaked  by  the  fHsoiculatod  poa- 
terior  rooU  of  the  spinal  nerves.  The  gny 
Bubstance  is  composed  of  nerre-cclls  and  tnos- 
vcrse  fibres;  the  latter,  of  medium  siie  and 
fine,  extending  into  the  lateral  halves  of  the 
cord  coDstituticg  the  posterior  commiAsnre. 

The  nerve-cHit  of  the  gray  tvib$taiire  present 
three  principal  forms,  namely,  cells  of  the  cen- 
tral gray  substaacc;  cells  of  the  substantia 
gelntinosa ;  and  large  pigmentary  cells.  Be- 
tween the  two  former,  every  possible  grada- 
tion of  size  and  form  is  also  met  with.  The 
celh  of  the  renlral  gray  nhitanee  are  pale, 
finely  granular,  contain  several  nuclei,  and 
give  off  pale  branohing  proeesses.  The  edit 
of  ihe  iubtfanlia  gelatinota  have  a  yellowish 
colour,  contain  single  nuclei,  and  g^ve  off 
smaller  processes,  from  one  to  three  in  number. 

KJilliker.   ThcKCelli  mcuarebttwcea     The  pigmejtCary  cellt   ate  of  large  flise,    and 

jji|,j»nd^.ijjOfiininohindi«meier.     are  mnltipolar  or  many-tayed  cells,  giving  off 

numerous,  from  two  to  nine  or  more,  branched 

processes,  which  terminate  in  fine  fibrils.     They  are  fusiform  or  polygonal  in 

shape,  contain  a  brown  pigment,  and  are  found  In  the  anterior  and  posterior 

cornua  of  the  gray  substance ;  id  the  former  composing 

Fio.  2S9.  two  groups,  which  are  traversed  by  the  internal  and  exte^ 

nal  division  of  the  anterior  roots  of  the  spinal   nerves. 

The  proeesses  of  tho  cells  are  fine  pale  fibrils,  resembliDg 

axis-fibres  of  the  finest  kind. 

The  nerve-Jibres  of  the  gray  itib$lanee  of  the  spinal  cord 
constitute  about  half  its  bulk,  and  are  referable  to  thres 
sources,  namely,  to  the  roots  of  the  spinal  nerves,  to  the 
gray  substanco  itself,  and  to  the  processes  of  the  uem- 
oellg.  Thefbret  of  the  roott  of  ike  tpinal  nervet  may  b* 
traced  through  the  longitudinal  fibres  of  the  white  sub- 
stance into  the  gray;  they  diminish  in  siie  as  they  enter 
the  gray,  and  become  still  smaller  in  the  gray  suhstanee, 
beiog  reduced  to  half  their  former  size;  leaving  the  gray 
substance,  they  increase  in  dimensions,  and  finally  join 
the  deep  loogitadinal  fibres  of  the  white  snbattDce,  n- 
Btored  to  their  original  bulk.  The  anienor  rooU,  at  their 
entrance  into  the  cord,  divide  into  two  fascionli,  inner  and 
outer;  the  inner  fasciculus,  entering  the  inner  dds  of  the 
apex  of  the  anterior  comu,  passes  throuijh  the  inner  group  of  large  multipolai 
pigmentary  cells,  and,  following  the  inner  half  of  the  oomu,  reaches  the  snteiiat 
commissure,  through  which  it  attains  the  opposite  side  of  the  cord,  and,  tutiugi 
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npwards,  becomes  cootitiuoaa  with  the  loDgitudioal  fibres  of  the  aoterior  colamns. 
The  outer  fiiAcicDloB,  the  larger  of  the  two,  passes  through  the  outer  put  of  the 
Ulterior  oonia  and  outer  group  of  U^e  multipolar  pigmentsr;  cells,  and  then 
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carves  outwards  to  become  continuous  with  the  loDgitudioal  fibres  of  the  note* 
rior  part  of  the  lateral  columa.  The  ptMerior  rooti,  after  penetrating  the  white 
fibres  of  the  exterior  of  the  cord,  collect  into  small  fasciculi,  which  enter  the 
■abstantia  gelatin osa,  and  then,  divided  into  fibres,  pass  into  the  posterior  comu; 
in  tbe  posterior  comu  thej  separate  into  two  portions,  posterior  and  anterior; 
the  posterior  portion  bends  directly  backwards,  and  becomes  continuous  with 
the  longitudinal  fibres  of  the  posterior  columns  and  posterior  part  of  the  lateral 
colamns;  while  the  anterior  portion  passes  in  part  outwards  to  becoiue  continu- 
ous with  the  posterior  part  of  the  lateral  columns,  and  in  part  inwards  to  become 
oootinuous  with  the  fibres  of  the  posterior  column,  and  croes  into  the  other  half 
of  the  cord,  constituting  tbe  posterior  commissure,  and  thence  become  continu- 
ous with  the  posterior  and  lateral  columns  of  the  opposite  side.  In  pursuing 
this  course  tbe  nerve-fibres  become  diminished  in  site,  their  sheath  is  more  deli- 
cate, they  are  more  ftagile,  and  they  acquire  the  property  of  becoming  varicose, 
and  in  their  finest  state  they  appear  to  lose  their  sheath  entirely  and  become 
reduced  to  their  central  axis-cylinder;  besides  which  thej  are  min);lcd  with  the 
nerre^cells  of  the  gray  substance,  the  large  multipolar  pigmentary  cells  of  the 
anterior  comua,  the  small  cells  of  the  subslantia  gelatinosa,  and  the  medium-eiaed 
eaUa  with  the  gray  pulpy  matrix  and  free  nuclei  of  the  substantia  grisea. 

Hkddlla  oblonoata. — In  the  medulla  oblongata  the  columns  of  the  spinal 
cord  nndergo  some  change  of  position ;  the  anlerior  eolumtu  separate  from 
each  other  and  ascend  to  the  outer  side  of  the  corpora  pyramidalia.  A  small 
portion  of  the  anterior  column  cons^tutca  the  outer  part  of  tbe  corpus  pyiami- 
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dale,  while  the  larger  portion  (funiculus  olivaris)  divides  into  two  &8ciculi, 
funiculi  siliquse,  which  embrace  the  corpus  olivarcy  and  are  then  continued 
through  the  pons  Varolii  above  the  second  stratum  of  transverse  fibres,  one  of 
the  two  bundles  becoming  the  laqueus  and  entering  the  corpora  quadrigemina, 
where  it  meets  its  fellow  of  the  opposite  side,  the  other  passing  into  the  upper 
division,  tegmentum,  of  the  crus  cerebri.  The  lateral  columns  divide  into  three 
portions ;  anterior,  middle,  and  posterior.  The  anterior  portion^  advancing  into 
the  space  left  by  the  divergence  of  the  anterior  columns,  constitutes  the  corpora 
pyramidalia^  the  one  corpus  pyramidale,  decussating  with  the  other  at  the 
middle  line  by  means  of  two  or  three  fasciculi.  The  corpora  pyramidalia  are 
continued  through  the  pons  Varolii  between  its  first  and  second  transverse  layers 
and  enter  the  lower  segment  of  the  crus  cerebri.  The  middle  portion^  /aMcieuli 
innominati,  continued  upwards,  make  their  appearance  in  the  floor  of  the  fourth 
ventricle  under  the  name  of  eminentise  teretes,  and  are  thence  prolonged  into 
the  tegmentum  of  the  crura  cerebri.  The  posterior  portion  unites  with  the 
corpus  restiforme  and  enters  the  crus  cerebelli.  The  posterior  columns  consti- 
tute the  fasciculi  cuneati  and  fasciculi  graciles;  the  former  enter  the  crura  cere- 
belli, while  some  of  their  fibres,  with  the  fasciculi  graciles,  are  continued  for- 
wards by  the  side  of  the  eminentiae  teretes  to  the  tegmentum  of  the  crura  cere- 
bri. The  tegmentum  cruris  cerebri  therefore  becomes  the  recipient  of  fibres 
from  the  anterior,  middle,  and  posterior  column. 

Besides  these,  which  are  the  longitudinal  fibres  of  the  medulla  oblongata, 
there  are  transverse  fibres,  which  are  disposed  in  three  sets;  namely, y?6rcB  arci" 
formes  (superficial  cerebellar  fibres,  Solly),  which  curve  superficially  to  the  cor- 
pus pyramidale  and  olivare  and  take  their  course  to  the  crus  cerebelli ;  antero- 
posterior fibres,  which  pass  from  before  backwards  through  the  middle  of  the 
medulla  oblongata,  forming  its  raph^ )  and  lateral  fibres,  which  pass  outwards 
from  the  raph6  into  the  lateral  halves  of  the  medulla ;  the  most  posterior  of 
these  fibres  (deep  cerebellar  fibres,  Solly)  taking  their  course  through  the  poB- 
terior  funiculi  siliquse  and  fasciculi  cuneati  into  the  crura  cerebelli. 

The  gray  substance  of  the  medulla  oblongata  is  collected  into  three  principal 
masses,  which  are  situated  respectively  in  the  corpora  olivaria,  corpora  resti- 
formia,  and  floor  of  the  fourth  ventricle;  and,  in  addition  to  those,  there  are 
smaller  collections  of  gray  matter  in  the  corpora  pyramidalia  and  funiculi  sili 
quse.  In  the  corpus  olivare  the  gray  matter  forms  a  crumpled  oblong  capsule 
of  a  yellowish-brown  color,  open  behind,  the  nucleus  oliva  (corpus  dentatum) ; 
and  posteriorly  to  this  and  on  a  plane  with  its  upper  two-thirds,  another  yel- 
lowish lamella,  the  nucleus  oliva  accessorius  (Stilling).  The  gray  substance  of 
the  corpora  restiformia  (nucleus  cinereus)  is  a  prolongation  upwards  of  the 
posterior  cornua  of  the  spinal  cord,  and  occupies  the  interior  of  the  fasciculi 
laterales,  cuneati,  and  graciles.  The  gray  substance  of  the  fioor  of  the  fourth 
ventricle  is  a  prolongation  upwards  of  the  central  substance  of  the  spinal  cord ; 
it  forms  a  thick  layer  in  the  floor  of  the  ventricle,  eltending  from  the  calamus 
scriptorius  to  the  aqueduct  of  Sylvius. 

The  gray  substance  of  the  medulla  oblongata,  like  that  of  the  spinal  cord,  is 
composed  of  nerve-cells  and  nerve-fibres.  The  nerve-cells  of  the  nucleus  oliviB 
are  small,  round,  contain  yellowish  granules  which  give  color  to  the  nucleus, 
and  have  from  three  to  five  processes ;  the  nerve-cells  of  the  nucleus  cinereus 
of  the  corpora  restiformia  are  similar  in  size  to  those  of  the  nucleus  olivsB,  and 
have  similar  processes,  but  are  either  wanting  in  pigment  or  have  pigment  gra- 
nules of  a  brownish  hue ;  the  nerve-cells  of  the  corpora  pyramidalia  and  funi- 
culi siliquas  are  large  and  caudate,  while  those  of  the  gray  substance  of  the 
floor  of  the  fourth  ventricle  are  partly  caudate,  presenting  every  gradation  of 
size,  and  partly  large  with  an  abundance  of  pigment  granules  and  finely-branched 
processes. 

The  nerve-fibres  of  the  gray  substance  of  the  medulla  oblongata  are  the 
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transTerae  fibres,  which  proceed  from  the  raph^,  and  Uke  their  course  into, 
through,  and  aroand  the  ouclcus  olivoa  aod  between  the  deep  longitudinal  Gbrea 
of  the  corpora  pyramidalia  and  funicoU  Biliqiue;  the  nerre-fibrcB  are  for  tho 
most  part  of  the  finer  kind. 

Pons  Varolii.  — The  pons  Varolii,  or  great  commissure  of  the  cerebellum, 
i*  composed  of  successive  lajera  of  white  and  gray  substance,  the  former  con- 
sisting of  transverse  parallel  oerve-fibres,  the  latter  of  ordinary  jmj  substance, 
traTersed  by  the  longitudinal  nerve-fibres  of  the  corpora  pyraniidalia  and  funi- 
culi siliqnK,  the  corpora  pyramidslia  passing  between  the  first  and  second  trans- 
verse layers,  into  the  inferior  segment  of  the  crura  cerebri,  the  funiculi  silujuSD 
above  the  «eoond  transverse  layer  into  the  upper  segment  or  tegmentum.  The 
gray  substance  is  continuous  with  that  of  the  medulla  oh- 
lougsta  below,  and  the  substantia  nigra  of  the  crura  cerebri  Fio.  241. 

ubove. 

Cerebellum. — The  great  bulk  of  the  ccrebetluui  w 
composed  of  white  nerve-fibres,  the  fibres  presenting  every 
gradation  of  magnitude,  from  the  dark-bordered  to  the  softer 
uon-medullatcd  nerve-fibre,  and  the  slender  filaments  ap- 
parently consisting  of  the  niis-cylinder  alone.  The  gray 
substance  is  found  in  three  situations,  Dsmcly,  on  the  sur- 
face, constitu^ng  the  cortical  substance  of  the  convolu- 
tions, in  the  centre  of  each  lateral  half  of  the  white  sub- 
stance, forming  the  corpus  dentatum ;  and  in  small  quan- 
tity in  the  velum  medullare  inferius  of  the  roof  of  the  fourth 
ventricle. 

The  cortical  substance  presents  the  appearance  of  two 
layers  of  nearly  equal  thickness,  the  outer  being  gray,  the 
inner  yellowish -red,  tuhslanfia  ferrvginea.  The  intimate 
oompoocnta  of  the  cortical  substance  arc,  nerve-fibres, 
nerve-cells,  Ave  cell-nuclei,  and  a  pale  yellowish  granular 
substance,  which  is  identical  in  characlcrwith  the  granular 
matrix  of  the  nerve-cells.  The  n'-rrr-fibm  proceed  from 
the  white  medullary  subaUnce ;  they  become  reduced  in 
the  cortical  snbatance  to  the  dtiuensiong  of  the  finest  nervc- 
fibrea,  form  a  close  plexus  by  mutual  interlacement  in  the 
■nbstantia  ferruginea  and  deep  byer  of  the  gray  substance, 
and  are  finally  lost  towards  the  middle  of  the  latter.  The 
nfrre-rtlli  are  of  two  kinds,  small  and  lari.'e;  both  are 
fooud  io  the  deep  layer  of  the  substantia  grifu«,  near  the 
■nbtlantia  ferruginea.  The  smaller  nerve-cells,  the  least 
nnmerons  of  the  two,  are  pale,  with  delicate  pfiC^iKS. 
The  large  ocrve-celli  are  round,  oval,  or  pyriform  in  stiape, 
contain  a  finelj-ziannlar  colori«M  sabvtance,  and  give  off 
from  their  peripheral  side  two  or  three  branched  priywtM* 
of  considerable  size,  which  take  their  course  triwardii  the 
granular  laperficial  layer.  The  eell-nuclei  are  f'jund  in 
great  nnmben  in  the  substantia  fcrru-zinea  imbedded 
among  the  nerre-Gbrei,  and  also  in  the  d^^p  layer  of  the 
gray  substance  among  the  large  and  small  cells ;  and  the 

pale  yellowish  granular  tafaatanc^,  exbita  througboul  the     .„„__, 

whole  of  the  subftantia  griica,  but  cbtefly  in  ita  d«ep  layer,      ti.  ttmfiLn. 

The  a/rpu*  /ifntalum  i*  a  grayi«h-red  cniit>[Jed  capimle, 
containing  a  larze  namW  of  yel1'>w  pigiuentary  ctflU  of  medinm  t'ltt,  eaeli 
eell  b«ng  provided  wilb  tm  or  live  pn>«eMe* ;  and  ibe  yra^  tuhtlaiKf  <A  iLe 
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velam  mcdullare  inferius  of  the  fourth  ventrick  consists  of  brownish  pigmentaiy 
cells,  intermingled  with  nerve-fibres. 

Cerebrum.  —  The  cerebrum  has  entering  into  its  composition  three  pain  of 
ganglia,  namely,  corpora  quadrigemina,  thalami  optici,  and  corpora  striata ;  and 
the  hemispheres ;  and  each  of  these  parts  is  composed  of  white  and  gray  sab- 
stance. 

The  gray  substance  of  the  cerebral  ganglia  is  similar  in  structure  to  that  of 
the  gray  substance  of  other  parts ;  it  is  separate  and  isolated  in  the  corpora 
striata,  but  continuous  with  the  gray  substance  of  the  pons  Varolii  and  medulla 
oblongata  in  the  thalami  optici  and  corpora  quadrigemina  \  it  is  also  somewhat 
deeper  in  color  in  the  thalami  optici  than  in  the  corpora  quadrigemina,  and  insepa- 
rably commingled  with  the  white  fibres.  The  corpora  quadrigenina  and  thalami 
receive  their  white  fibres  from  the  processus  e  cerebello  ad  testes,  funicnli 
siliquaQ,  fasciculi  innominati,  and  partly  from  the  corpora  rcstiformia;  while  the 
base  of  the  thalami  is  traversed  by  the  crura  cerebri. 

The  corpus  striatum  contains  two  large  nuclei  of  gray  substance,  nwltut  ea%- 
datus,  which  is  superior  and  anterior,  and  nucleus  leiiticulariSf  inferior  and  pos- 
terior, though  both  are  connected  in  front;  and  two  smaller  and  secondary  por- 
tions, nucleus  tenta/ormis  and  amygdala.  The  gray  substance  is  composed  of 
nerve-cells  and  fine  nerve-fibres;  the  nerve-cells  being  partly  colorless  and 
partly  pigmentary,  and  provided  with  from  two  to  five  processes.  The  wkilt 
nerve-fibres  arc  derived  from  the  corpus  pyramidale  and  lower  segment  of  the 
cms  cerebri.  Entering  the  corpus  striatum  they  collect  into  &soiculi,  which 
penetrate  the  first  division  of  the  lenticular  nucleus  and  anterior  and  thicker 
portion  of  the  nucleus  caudatus;  they  then  divide  into  smaller  fasciculi,  and, 
spreading  out  in  a  radiated  manner,  pass  successively  through  the  second  and 
external  layer  of  the  nucleus  lenticularis.  In  their  course  they  are  reduced  in 
size  to  an  extreme  degree  of  fineness,  and  terminate  by  forming  a  pleziform 
interlacement  in  which  they  are  finally  lost. 

Connected  with  the  central  ganglia  are  other  smaller  collections  of  gray  sob- 
stance,  namely,  the  substantia  nigra  of  the  crura  cerebri,  the  commissure  mollis, 
pineal  gland,  floor  of  the  third  ventricle,  corpora  mamillaria,  tuber  cinereum, 
and  pituitary  gland.  The  substantia  nigra  is  composed  of  pigmentary  nerve- 
cells  similar  to  those  of  the  substantia  ferruginea  of  the  cerebellum,  but  smaller 
and  possessed  of  fewer  processes.  In  the  commissura  mollis  the  nerve-cells  are 
smaller  and  paler,  with  from  one  to  three  processes,  and  mingled  with  fine  plezi- 
form nerve-fibres,  and  a  few  of  the  coarser  kind.  The  pineal  gland  is  made  np 
of  pale  round  nerve-cells  without  processes  and  scattered  nerve-fibres,  and  con- 
tains in  addition  the  sabulous  matter  peculiar  to  that  organ.  The  peduncles  of 
the  gland  consist  of  an  admixture  of  coarse  and  fine  nerve-fibres.  In  the  floor 
of  the  third  ventricle  there  are  large  and  small  nerve-cells  imbedded  in  the 
meshes  of  fine  nerve-fibres ;  the  cells  are  pale,  and  furnished  with  from  one  to  four 
processes,  often  very  large.  The  corpus  mamillare  is  a  hollow  capsule  of  white 
substance,  containing  gray  substance  similar  to  that  of  the  floor  of  the  third  ven- 
tricle,  but  with  nerve-cells  somewhat  less  in  size.  The  tuber  cinereum  is  com- 
posed of  small  cells  with  not  more  than  one  or  two  processes. 

The  pituitary  gland  has  a  small  quantity  of  fine  granular  substance,  with 
cell-nuclei  and  fine  fibres  in  its  posterior  lobe;  but  no  nervous  elements  in  the 
anterior  or  larger  lobe.  The  gray  matter  and  the  nerve-fibres  communicate  with 
the  tuber  cinereum  through  the  medium  of  the  infundibulum. 

Hemispheres. — The  hemispheres  are  composed  of  white  nerve-fibres,  which 
take  a  radiated  course  from  the  corpus  callosum  and  cerebral  ganglia  to  the  sur^ 
face,  where  they  are  invested  with  gray  substance.  The  fibres  are  parallel, 
independent,  and  undivided,  and  their  average  diameter  ^^f^jj  of  an  inch. 

The  gray  or  cortical  substance  presents  the  appearance  of  three  layers;  ex- 
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tenal,  IrLite;  middle,  gny;  and  internal,  jellowiBh-red.  The  interoat  layer 
■jccnpies  about  half  the  thickness  of  the  cortical  sabstauce,  and  is  marked  hori* 
BODtsU;  by  two  clear  whitish  streaks  coosistiag  of  nerve- 
fibres,  one  of  these  streaks  being  situated  at  about  its 
middle;  the  other  at  its  juDctiao  with  the  gray  layer; 
beoce,  the  section  of  the  cortical  substance  may  be  said 
to  exhibit  six  laminie,  distinguished  by  their  color,  as 
follows  :  white  or  eiternal  layer;  gray  or  middle  layer; 
tbe  four  remaining  constituting  the  internal  layer, 
namely,  clear  whitish  streak,  yeliowish-red  lamina,  clear 
whitish  streak,  yellowish- red  lamina. 

In  structure  the  roriifal  tubtlance  is  coniposcd  of 
nerve-cells,  aerre-fibres  and  a  pale  granular  eul»tance  or 
matrix,  which  alone  constitutes  the  external  layer.  The 
mtrve-rrlU  are  provided  with  processes,  and  vary  some- 
what in  the  different  layers.  In  the  external  or  white 
layer,  they  are  few  in  number  and  small,  with  one  or  two 
fine  prooeseee,  and  imbedded  in  the  pale  graaular  eub- 
staDce.  In  the  middle  or  gray  layer  they  are  abnodant 
mnd  closely  aggregated,  present  every  gradation  of  siic 
from  cell-nuclei  to  large  cells,  are  pyrifonn,  fosiform,  tri- 
angular and  polygonal  in  shape,  and  provided  with  three, 
four,  or  five  branching  processes.  In  the  internal  ( 
yellowish-red  layer  they  are  less  Dumerons  than  in  tli 
middle  layer,  somewhat  paler,  but  otherwise  similar  i 
character,  while  some  contain  pigment  granules  which  give  T,ottA  gf  horiiuniil 
the  peculiar  dnt  to  the  layer,  especially  its  deepest  stratum,      flbm.    d.  Orav  larcr. 

The  tieme-fibra  of  the  cortical  substance  proceed  from  ,.  Eitfinil  Hbii«  Injrr. 
the  medullary  substance,  and  after  penetrating  the  yellow- 
ish-rcd  layer  in  parallel  fasciculi  and  becoming  greatly  reduced  in  sise.  separate 
from  each  other  and  rnu  in  every  direction,  some  becoming  horizontal  and  con- 
Btitnting  the  clear  whitish  streak,  and  others  passing  onwards  into  the  gray  layer 
and  anperficiai  layer.  In  the  gray  layer,  the  white  fibres,  still  more  and  more 
■Ueonated  in  aiie,  form  an  intricate  plexus  among  the  nerve-cells,  while  in  the 
external  or  white  layer,  they  cross  each  other  in  every  direction,  forming  several 
eaperimpoeed  strata,  and  become  so  minute  as  to  be  ultimately  lost  to  the  eye, 
appearing  to  terminate  in  fine  loopa. 

The  rorput  taUntum,  anterior  commMRir«,  and/oraix  are  composed  of  nerve- 
fibres  like  those  of  the  medullary  substance  of  the  hemispheres.  In  the  corpus 
olloBum,  a  few  grayish  streaks  and  thin  deposits  of  gray  substance  occur,  con- 
sisting of  cell-nuclei  and  clear  vesicles  deposited  among  the  white  fibres.  And 
the  fornix,  although  containing  no  gray  substance,  is  closely  connected  with 
that  substance  in  various  places,  as  in  the  thalami  optici,  corpora  mamillaria, 
floor  of  the  third  ventricle,  and  at  its  junction  with  the  septum  Incidum.  The 
ttpiim  Iticidvm  contains  nerve-cells  like  those  of  the  tuber  cinereum,  and 
Dumcrons  plexuses  of  the  finest  nerve-fibres. 

Tbe  hippocampui  major  and  minor  are  composed  of  nerve-fibres  like  those 
of  the  medullary  substance  of  the  hemispheres ;  and  also  contain  gray  substance. 

The  olfactory  nerves,  as  a  part  of  the  hemispheres,  and  the  optic  nerves,  as  . 
proceeding  from  the  corpora  qnsdrigemina  and  thalami  optici,  also  call  for  a 
raising  notice  in  connexion  with  the  histological  structure  of  the  cerebrum. 
The  Iractm  and  bufinu  tJ/acimiu  are  composed  of  fine  no n-medu Hated  snd 
mednllated  nerve-fibres,  with  nerve-cells  and  a  finely  granular  matrix ;  in  the 
bulb  the  nerve-cells  are  small  and  large,  the  Utter  provided  with  branching  pro 
cesses.  The  optic  nervn,  besides  their  origin  from  the  corpora  quadrigemiDS, 
corpora  genicuUts,  aod  UiaUmi  optioi,  are  is  their  course  connected  with  the 
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crura  cerebri,  substantia  perforata,  tuber  cinereum,  and  lamina  cinerea,  and 
decussate  each  other  io  the  commissure:  They  consist  for  the  most  part  of  dark- 
bordered  nerve-fibres. 

Orujin  of  nerve-fibres,  —  The  origin  of  nerve-fibres  is  still  an  unsettled  ques- 
tion )  they  are  presumed  to  arise  from  the  nerve-cells,  to  be  in  fact  continuations 
of  the  processes  of  those  cells ;  but  in  their  course  in  the  gray  substance  they 
ure  so  minute  as  to  cease  to  be  traceable  to  their  source.  Kolliker  has  seen  in 
the  frog  the  origin  of  the  dark-bordered  nerves  from  the  nerve-cells,  and  this 
observation  has  been  corroborated  by  Wagner  and  others,  among  fishes.  Thus 
the  nerve-fibres  of  the  corpus  callosum  may  be  considered  as  arising  from  the 
nerve-cells  of  the  gray  substance  of  one  hemisphere  and  terminating  in  the  other. 

Spinal  nrryes.  —  The  roots  of  the  spinal  nerves  are  composed  of  parallel 
nerve-fibres,  which  are  larger  in  the  anterior  or  motor  than  in  the  posterior  or 
sensitive  roots )  they  are  invested  by  a  thin  sheath  of  pia  mater  in  their  course 
across  the  sub-arachnoidean  space,  and  the  pia  mater  not  only  gives  them  an 
external  sheath,  but  penetrates  into  their  substance,  and  forms  septa  between 
their  individual  fasciculi ;  moreover,  at  their  escape  from  the  dura  mater  they 
receive  an  additional  sheath  or  neurilemma  from  that  membrane.  On  each  of 
the  posterior  roots,  at  a  short  distance  from  the  spinal  cord,  and  for  the  most 
part  externally  to  the  dura  mater  and  vertebral  canal^  is  situated  a  swelling  or 
ganglion,  and  beyond  this  ganglion  the  anterior  and  posterior  root  are  united, 
the  fibres  of  both  being  collected  together  into  the  same  sheath.  After  the 
union  of  the  two  roots,  the  fibres  run  parallel  with  each  other  without  division, 
exchanging  fasciculi  and  fibres  so  as  to  form  plexuses  where  they  are  assooiated 
in  the  supply  of  a  separate  region,  as  the  neck,  the  upper  and  lower  extremity, 
and  finally  terminating  in  loops,  in  free  extremities,  and  in  reticular  anastomo- 
sing plexuses.  In  the  roots  of  the  nerves,  the  nerve-fibres  are  various  in  siie, 
some  being  large  and  some  small^  and  beyond  the  ganglion  of  the  posterior  root 
their  number  is  augmented  by  the  addition  of  ganglionic  fibres.  They  maintun 
a  general  uniformity  of  bulk  and  are  undulated  in  their  course,  and,  in  thdr 
peripheral  termination,  no  difference  of  size  is  perceptible  between  the  fibres  of 
the  motor  and  sensitive  roots.  It  is,  further,  to  be  remarked  that  communica- 
tions are  not  infrequent  between  the  posterior  roots  of  the  nerves,  and  especially 
in  the  cervical  region. 

The  sheath  of  the  nerve,  or  neurilemma  [vcupoy,  a  nerve,  9Ua¥^  &  ooat  or 
sheath]  is  a  firm  membranous  layer  of  areolar  tissue  which  incloses  the  nerve 
and  sends  septa  into  its  interior,  forming  sheaths  for  its  separate  fasciculi  and 
fibres;  in  the  smallest  branches  the  neurilemma  becomes  homogeDeous  and 
nucleated,  and  in  the  large  nerves  the  areolar  tissue  assumes  a  fibrous  character 
and  is  intermingled  with  simple  and  reticulated  filaments  of  elastic  tissue.  In 
the  smaller  fasciculi  the  neurilemma  is  remarkable  for  its  smooth  and  polished 
appearance,  and  is  marked  by  a  peculiar  oblique  or  zig-zag  line. 

The  connexion  of  a  nerve  with  the  cerebro-spinal  axis  is  called,  for  ooDvenienoe 
of  description,  its  oriyin  ;  this  term  must  not,  however,  be  taken  literally,  for 
each  nerve  is  developed  in  the  precise  situation  which  it  occupies  in  the  body, 
and  with  the  same  relations  that  it  possesses  in  after  life.  Indeed,  we  not  ud- 
frequently  meet  with  instances  in  anencephalous  foetuses,  where  the  nerves  are 
completely  formed,  while  the  brain  and  spinal  cord  are  wanting.  In  their  dis- 
tribution the  spinal  nerves  for  the  most  part  follow  the  course  of  the  arteries, 
particularly  in  the  limbs,  where  they  lie  almost  constantly  to  the  outer  side  of 
and  superficially  to  the  vessels,  as  if  for  the  purpose  of  receivine  the  first  inti- 
mation of  danger,  and  communicating  it  to  the  muscles,  that  uie  latter  may 
instantly  remove  the  arteries  from  impending  injury. 

The  cerebral  nerves,  from  the  third  to  the  hypoglossal,  resemble  in  histological 
characters  the  spinal  nerves,  the  motor  nerves  corresponding  with  the  anterior 


BTRUCTUBE    OF    THE    SPINAL    NERVES.  379 

roots,  the  soiuitive  nerves  vlth  the  posterior  roots;  hot  it  is  to  be  rcinarked 


fibres  from  the  nerves  of  sensation  pre- 
The  fifth,  glosBO-pharyngeol  and 

Fio.  US. 


that  the  motor  nerves  receive  e 
Tiotiflj  to  their  escape  from  the  t 
pneumogastric  nerves  have  both 
a  motor  end  a  sensitive  root, 
with  B  ganplbn  on  the  latter  like 
the  postenor  root  of  the  spinal 
nerve. 

The  ganglion  ^yarffUov,  a  k  not] 
of  a  sptoal  nerve  is  formed  bj 
the  accumulation  of  nerve-cells 
{ganglion-cirUt,  or  globules) 
around  and  between  the  nerve- 
fibres  of  the  posterior  root.  The 
gaogUon-cella  are  ronnd,  a  little 
flattened  bj  mutual  compression, 
elongated  or  pjriform  in  shape, 
and  inclosed  in  a  thin  layer  of 
imperfect  areolar  tissue  which 
forms  a  sheath  for  the  ganglion, 
and  septa  for  the  ganglion -cells, 
frequently  supplying  the  latter 
with  individual  sheaths.  The 
nerve-fibres  take  their  course 
through  the  ganglion  in  one  or 
several  plcxiform  fasciculi,  and 
are  joined  on  their  escape  from 
\n  Bubstance  hy  the  </an<jlioiiic 
yfiret  derived  from  the  ganglion- 
cells.  The  ganglion-cells  are 
coDipcaed  of  an  outer  coat,  con- 
sisting of  two  layers,  a  fine  gra- 
nular matrix  substance  contain- 
ing yellowish  or  brownish  pig- 
ment cells  in  greater  or  less  num- 
ber, and  a  nucleolated  nucleoa; 
besides  which  they  nve  off  for 
the  most  part  one,  and  frequently 
two,  pale  processes,  the  com- 
mencement of  the  ganglionic 
fibres,  a  few  of  the  cells  appear- 
ing to  have  no  processes. 

The  external  portion  of  the 
coat  of  the  ganglion-cell  is  a 
thick  uuclcnted  layer,  composed 
of  a  more  or  less  homogeneous 
or  fibrous  and  imperfect  areolar  tissue,  and  continued  on  the  ganglionic  fibr^  to 
its  point  of  exit  from  the  gsa^ion ;  the  internal  layer  is  a  thin  proper  mem- 
brane. The  pigment  nella  are  frequently  a^regated  into  a  rounded  mass  near 
the  naclcos,  and  deepen  in  color  with  age. 

The  ijanglionie  fibre*  are  pale,  consisting  of  tubular  prolongations  of  th<! 
OQcleated  and  proper  coat  of  the  ganglion-cell,  inclosing  n  granular  substance 
identical  with  that  of  the  cell-matrix.  They  take  their  course  to  the  exterior 
of  the  nervous  fasciculi,  interlacing  them  in  various  directbua  and  seeming  to 
hold  them  together,  and  frequently  making  one  or  more  turns  around  the  gan- 
glion-Cells  before  proceeding  to  join  the  nerve-fibres.     They  are  at  first  fine,  but 
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sooD  increase  io  meo,  aod  are  gradusUy  converted  by  the  deTelopinent  of  a 
medullary  sheath  iota  dark-bordered  oenre-fibres  of  medium  sise.  The  gan- 
glioDic  fibres  are  probably  distributed  with  the  bloodvessels  to  the  iDtegumeots, 
muscles,  boace,  joints,  tendons,  membraocs,  and  glands,  while  the  fibres  of  the 
motor  roots  are  destined  for  the  roluotaiy  muscles,  and  the  sensitive  nerves  for 
the  exposed  parts  of  the  mucous  membrane  and  skin. 

Id  their  iJtimate  dutribution,  nerve-fibres  terminate  in  loops,  in  fine  plezoKS, 
and  in  free  extremities,  instances  of  sll  these  modes  of  termination,  together  with 
divisioD  of  fibres,  being  met  with  in  the  skin  :  loops  are  well  seen  in  the  papilla 
of  that  membrane,  terminal  plexuses  in  the  conjunetivK  scleroticie,  and  free 
extremities  in  the  oonjanctiva  and  Pacinian  bodies. 

The  Pacinian  hodiet '  are  small  oval  or  pyriform  masses,  varying  in  sise  ftom 
half  a  line  to  three  lines  in  length,  situated  on  the  peripheral  extremities  of  the 
nerve-fibres,  chiefly  in  the  palm  of  the  hand  and  sole  of  the  foot,  bat  also  found 
in  other  parts,  as  the  perineum,  glans  penis,  bulb  of  the  urethn,  on  the  inter- 
costal nerves,  on  the  cutaneous  nerves  of  the  neck,  arm,  and  leg,  and  doiaum  of 
the  hand  and  foot,  and  on  the  filaments  of  the  sympathetic  nerve  in  vuions 


PicnnAa  corfubclii.  Vonica  •>( 
difiul  nem.ntbcrlMi  Uibii  DiIBnl 
■i>e,  rhoTing  tbe  dLBpoiitlon  of  llio 
Paoini&n  corpuiolei. 


A  Pacihiih  coHTCtcu;  ■ftn'  EEUikH; 
o.  lu  peduncle,  t.  ThaDCrrc.flbra.  t.  Th* 
■lii-cjlinder  cnnUined  in  tb«  eaT<l7  of  th* 
onrpuicla.  /.  Subdiriilon 
of  tbe  lune.     e,  d.  The  lun 


localities.  It  has  been  calculated  that  in  the  palm  of  the  hand  and  palmar 
surface  of  the  fingers  there  are  six  hundred  of  these  bodies,  and  at  the  eztiemi> 
ties  of  the  fingers  they  are  especially  numerous.  They  are  situated  for  the  most 
part  in  the  subcutaneous  areolar  tissue,  are  clear,  transparent,  and  glistening  in 
appearance,  and  traversed  internally  with  white  streaks.  In  structure  a  Pacinian 
body  is  composed  of  from  twenty  to  sixty  concentric  layers  or  capsules  of  areolar 
tissue,  separated  by  spaces  containing  a  serotis  fluid,  and  having  a  central  oavi^ 

I  fFiret  noticed  bf  Pacioi,  an  Italian,  in  1880,  and  desoribed  b;  bim  more  partionUri;, 
in  1840,  and  b;  Henle  nnd  Kolliker  in  1844.  They  bad  bowcTer  bean  prsTioualj  noliiwit, 
■Jthongh  their  natare  had  not  been  recogniied,] 
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alio  filled  with  serous  flaid,  which  conlaiDs  the  free  extremity  of  a  neirc-fibre, 
diTeated  of  iti  sheath  and  medulla,  and  reduced  to  the  conditioD  of  an  azia- 
cylinder.  The  intercapsular  spacee  are  wider  between  the  external  than  the 
internal  layers,  and  closing  aronnd  the  nerve-fibre  at  its  entrance  into  the  cor- 
poscle  are  continued  fur  some  distance  on  the  fibre  to  constitute  its  sheath. 
The  nerve-fibre  included  within  the  central  caritv  ends  in  a  small  rounded 
tttbercle,  and  not  nnfrequeDtl;^  i^  ^i^^  °^  ^^^o  trifid.  The  Faoinian  oorpusclea 
are  first  apparent  during  the  uxth  month  of  fatal  life. 

Sympathetic  nerve.  —  The  sympathetio  or  gaoglionio  nerve,  or  ajstem  of 
oi^nic  nerves,  has  received  its  various  designatiotia  from  its  namberlesa  oom- 
municationa  and  aaastomoaes,  from  ita  compraition  of  a  series  of  ganglia,  and 
from  its  distribotion  chiefiy  to  the  viscera  of 
the  body.  It  consista  [on  each  side]  of  a  cord 
of  moderate  thickness,  which  extends  from  the 
'  head  to  the  coccyx,  lying  by  the  side  of  the 
vertebral  column,  of  a  series  of  ganglia,  some 
of  which  are  fiiHifonn  and  others  flattened  and 
■Dnltangular,  of  short  branches  of  communi- 
cation from  the  spinal  nerves,  and,  peripheral 
branchea,  which  for  the  moat  part  follow  the 
trunks  of  arteries,  are  distributed  to  the  vis- 
cera, after  nnitin^  with  ganglia  in  their  course, 
or  forming  smaller  ganglia  in  their  distribu- 
tion. The  elementaiT  conalituenta  of  the  gan- 
glionic nerve  are ;  white  nerve-fibres  of  every 
degree  of  magnitude  from  coarse  to  fine;  gan- 
glionic ner\-eB  and  nerve-cells.  The  ganglia 
resemble  in  structure  those  of  the  posterior 
roots  of  the  spinal  nerves,  but  the  nerve-cells 
are  smaller,  more  uniformly  round,  pale  and 
coloricss  or  slightly  tinged  with  pigment,  and 
provided  with  a  single  process,  sometimes  two, 
and  more  rarely  noncj  the  tfanglionic  nerve. 
ASi/et  one  or  two  turns  around  and  between  the 
nerve-cells,  the  ganglionic  nerve  takes  its  courae 
to  the  periphery  of  the  ganglion,  and  united 
with  other  fibres  constitutes  the  nervous  cords. 
The  ganglionic  nerves  are  dark-bordered  and 
pale.  The  vikxle  nerve-Jibrtt  are  derived  from 
the  anterior  and  posterior  roots  of  the  spinal 
nerves,  chiefly  from  the  latter;  entering  the 
ganglion,  they  divide  into  an  ascending  and 
descending  fasciculus,  which  para  upwards  and 
downwards  along  the  main  trunk  of  the  nerve, 
or  pass  off  with  the  lai^r  brencbea  in  company 
with  ganglionic  nerves. 

The  branches  of  the  sympathetic  nerve  pre- 
sent some  diSerence  of  color,  having  reference 
to  the  greater  or  less  preponderance  of  the  white 
or  ganglionic  fibres ;  thua  the  splanchaio  nerves 
are  white,  the  mesenteric   branchea   grayish-     m,„,„ 
white;     and    the    filaments    occnpying    the     q_  -h,, 
branches  of  the  carotid  arterica  reddish-grey     guglic 
and  Boft  (oervi  subrufi,  molles);.the  cardiac 
branches  and  pelvic  plexuses  are  also  gray  and  soft.     Some  part  of  the  graynesi 
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of  these  nerves  is  also  due  to  the  presence  of  certain  peculiar  fibres,  the  gray 
fibres  of  Remak  (gelatinous  fibres,  Henle).  The  gray  fibres  of  Remctk  are  pale 
flat  fibres,  indistinctly  striated,  granular  or  homogeneous,  and  presenting  elon- 
gated or  fusiform  nuclei,  in  fact  presenting  characters  similar  to  imperfectly- 
formed  areolar  tissue,  to  which  substance  they  probably  belong.  Bemak  finds 
them  in  great  abundance  in  the  impregnated  uterus,  indeed  more  numerous  than 
the  nerve-fibres,  and  they  seem  to  constitute  the  basis  of  many  of  the  nerves. 
They  are  probably  derived  from  the  neurilemma  of  the  finer  branches. 

In  their  peripheral  terminations  the  branches  of  the  sympathetic  nerve  present 
numerous  minute,  almost  microscopic  ganglia,  which  are  especially  remarkable 
on  the  carotid  arteries,  in  the  pharyngeal  plexus,  upon  the  heart,  around  the  root 
and  in  the  substance  of  the  lungs,  upon  the  supra-renal  capsule,  on  the  lym- 
phatic glands,  on  the  posterior  wall  of  the  urinary  bladder,  and  occasionaUy 
in  the  kidneys.  In  structure  these  ganglia  are  identical  with  the  larger  gan- 
glia. The  nerve-fibres,  like  those  of  the  cerebro-spinal  system,  terminate  in 
loops,  in  fine  plexuses,  and  in  free  ends,  the  latter  being  present  in  the  Pacinian 
corpuscles  of  the  mesentery.  In  their  ultimate  terminations  they  probably  cease 
to  be  medullatcd,  and  become  reduced  to  their  axis-fibres. 

Development. —  Nerve-celh  and  nerve-fibres  are  developed  from  the  pri- 
mary cells  of  which  the  embryo  is  originally  composed ;  the  nerve-cells  increase 
in  size,  and  either  retain  the  character  of  simple  cells  or  throw  out  processes 
which  become  connected  with  nerve-fibres.  Some  of  the  nerve-cells,  provided 
with  two  nuclei,  appear  to  increase  by  division.  Nerve-fibres  are  produced  from 
fusiform  nucleated  cells,  which  are  united  into  pale,  flattened,  nucleated  tubules 
or  fibres )  and  at  about  the  middle  period  of  foetal  life  they  become  white  from 
the  development  of  the  medullary  sheath.  In  the  peripheral  plexuses,  the 
anastomosis  of  fibres  results  from  their  development  by  fusiform  or  stellate  cells, 
the  processes  of  which  unite  with  each  other;  while  in  the  trunks  of  the  nerves, 
the  tubules  attain  a  large  size  and  their  contents  become  split  up  into  a  fisisciculas 
of  fibres,  as  occurs  in  the  development  of  muscular  fibre. 

In  the  cerebro-spinal  centre,  nerve-fibres  are  first  perceptible  in  the  embryo  at 
the  end  of  the  second  month,  at  which  time  they  are  intermingled  with  an 
abundance  of  fusiform  cells  with  fine  lengthened  ends.  At  the  fourth  month 
the  gray  and  the  white  substance  are  distinct ;  but  dark  contours  to  the  fibres 
do  not  make  their  appearance  until  the  mid-period  of  foetal  life,  and  are  first 
discoverable  in  the  spinal  cord.  The  subsequent  changes  are,  increase  of  sise 
of  the  fibres,  the  number  of  nrimitive  fibres  existing  in  the  foetus  being  as  great 
as  in  the  adult. 

Vessels. — The  brain  and  spinal  cord  are  very  moderately  supplied  with  blood 
by  small  arteries  which  enter  their  substance  from  the  pia  mater,  and  divide  into 
branches  at  acute  angles.  In  the  medullary  substance  they  form  a  network  of 
fine  capillaries  with  wide  meshes ;  but  the  network  is  closer  and  the  capillaries 
more  abundant  in  the  gray  substance.  The  ganglia  of  the  nerves  possess  a 
delicate  capillary  plexus  which  pervades  their  structure,  encircling  each  cell  in 
a  special  web  \  the  arteries  of  the  nerves  are  more  scanty  and  for  the  most 
part  longitudinal,  forming  an  open  network  with  elongated  interstices,  which 
invests  the  fasciculi  but  does  not  penetrate  to  the  nerve-fibres.  In  the  Pacinian 
corpuscles,  bloodvessels  reach  the  interior  of  the  central  cavity. 

The  Nervous  system  may  be  divided  for  convenience  of  description  into, 
L.  The  brain.  2.  The  spinal  cord.  3.  The  cmnial  nerves.  4.  The  spinal 
nerves.     5.  The  sympathetic  system. 
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THE  BRAIN. 

The  brain  is  a  collective  term  which  signifies  those  parts  of  the  nervous  sys- 
tem, exclusive  of  the  nerves  themselves,  which  are  contained  within  the  cranium  ; 
they  are,  the  cerebrum,  cerebellum,  and  medulla  oblongata.'  These  are  in- 
vested and  protected  by  the  membranes  of  the  brain,  and  the  whole  together 
constitute  the  enccphalon  (iv  xtpaxij,  within  the  head). 

MEMBRANES    OF    THE    ENCCPHALON. 

DtMsectton. — To  examine  the  encephalon  with  its  membranes,  the  upper  part 
of  the  skull  must  be  removed,  by  sawing  through  the  external  tablo  and  break- 
ing the  internal  table  with  the  chisel  and  hammer.  After  the  calvaria  has  been 
loosened  all  round,  it  will  require  a  considerable  degree  of  force  to  tear  the  bone 
away  from  the  dura  materi  This  adhesion  is  particularly  firm  at  the  sutures, 
where  the  dura  mater  is  continuous  with  a  membranous  layer,  interposed  be- 
tween the  edges  of  the  bones ;  in  other  situations  the  connexion  results  from 
numerous  vessels  which  permeate  the  inner  table  of  the  skull.  The  adhesion 
subsisting  between  the  dura  mater  and  bone  is  greater  in  the  young  subject  and 
in  old  persons  than  in  the  adult  On  being  torn  away,  the  internal  table  will 
present  numerous  deeply-grooved  and  ramified  channels,  corresponding  with  the 
branches  of  the  arteria  meningea  media.  Along  the  middle  line  will  be  seen  a 
groove  corresponding  with  the  superior  longitudinal  sinus,  and  on  either  side 
may  be  frequently  observed  some  small  fossae,  corresponding  with  the  Pacchio- 
Dian  bodies. 

The  membranes  of  the  encephalon  and  spinal  cord  ar^  the  dura  mater,  arach- 
noid membrane,  and  pia  mater. 

Dura  Mater, 

The  Dura  Mater '  is  the  firm,  whitish  or  grayish  layer  which  is  brought  into 
view  when  the  calvaria  is  removed.  It  is  a  strong  fibrous  membrane,  somewhat 
laminated  in  texture,  and  composed  of  white  fibrous  tissue.  Lining  the  interior 
of  the  cranium,  it  serves  as  the  internal  periosteum  of  that  canity;  it  is  pro- 
longed also  into  the  spinal  column,  but  is  not  adherent  to  the  bones  in  that  canal 
as  in  the  cranium.  From  the  internal  surface  of  the  dura  mater,  processes  arc 
directed  inwards  for  the  support  and  protection  of  parts  of  the  brain ;  while  from 
its  exterior,  other  processes  are  prolonged  outwards  to  form  sheaths  for  the 
nerves  as  they  quit  the  skull  and  spinal  column.  Its  external  surface  is  rough 
and  fibrous,  and  corresponds  with  the  internal  table  of  the  skull.  The  internal 
surface  is  smooth,  and  lined  by  the  thin  varnish-like  lamella  of  the  arachnoid 
membrane.  The  latter  is  a  serous  membrane.  Hence  the  dura  mater  becomes 
^fihro-ierout  membrane,  being  composed  of  its  own  proper  fibrous  structure,  and 
the  serous  layer  derived  from  the  arachnoid.  There  are  two  other  instances  of 
fibro-scrous  membrane  in  the  body,  formed  in  the  same  way,  namely,  the  peri- 
cardium, and  tunica  albuginea  of  the  testicle. 

On  the  external  surface  of  the  dura  mater  the  branches  of  the  middle  menin 
goal  artery  may  be  seen  ramifying ;  and  in  the  middle  line  is  a  depressed  groove, 
formed  by  the  subsidence  of  the  upper  wall  of  the  superior  longitudinal  sinus 

^The  aTemge  weight  of  the  human  brain  is  three  pounds  for  the  male,  and  four  or  five 
ouDces  less  for  the  female:  the  medium  weight  for  the  male  ranging  between  furty-six 
and  fifty-three  ounces,  and  for  the  female  between  forty-one  and  forty-seven.  Cuvier's 
brain  weighed  sixty-four  ounces,  and  Dupuytren's  sixty-three  and  a  half. 

*  So  named  from  a  supposition  that  it  was  the  parent  source  of  all  the  fibrous  membranes 
of  the  body. 
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If  the  sinus  be  opened  along  its  coarse,  it  will  be  found  to  be  a  triangular  cban- 
nel,  crossed  at  its  lower  angle  by  numerous  white  bands,  called  ohordas  Willisii;' 
granular  bodies  are  also  occasionally  seen  in  its  interior,  these  are  the  glandule 
Pacchioni. 

The  GlandulcR  Pacchioni*  are  small,  round,  whitish  granulations,  occurring 
singly  or  in  clusters,  and  forming  small  groups  of  various  size  along  the  maigin 
of  the  longitudinal  fissure  of  the  cerebrum,  and  more  particularly  near  the  summit 
of  the  latter.  These  bodies  would  seem  to  be  of  morbid  origin )  they  are  absent 
in  infancy,  increase  in  numbers  in  adult  life,  and  are  abundant  in  the  aged. 
They  are  generally  associated  with  opacity  of  the  arachnoid  around  their  bases, 
but  in  some  instances  are  wanting  even  in  the  adult.  They  have  their  point  of 
attachment  in  the  pia  mater,  from  which  they  seem  to  spring,  carrying  with 
them  the  arachnoid  membrane,  and  then^  in  proportion  to  their  size,  producing 
various  effects  upon  contiguous  parts.  For  example,  when  small,  they  remain 
free  or  constitute  a  bond  of  adhesion  between  the  visceral  and  parietal  layer  of 
the  arachnoid;  when  of  larger  size  they  produce  absorption  of  the  dura  mater, 
and  as  the  degree  of  absorption  is  greater  or  less,  they  protrude  through  that 
membrane,  and  form  depressions  on  the  inner  surface  of  the  cranium,  or  simply 
render  the  dura  mater  thin  and  cribriform.  Sometimes  they  cause  absorption 
of  the  wall  of  the  longitudinal  sinus,  and  projecting  into  its  cavity,  give  rise  to 
the  $]:ranulations  described  in  connexion  with  that  channel.  In  intimate  struo- 
ture  they  are  composed  of  immature  areolar  and  elastic  tissue  containing  corpus- 
cula  amylacea. 

If  the  student  cut  through  one  side  of  the  dura  mater,  in  the  direction  of  his 
incision  through  the  skull,  and  turn  it  upwards  towards  the  middle  line,  he  will 
observe  the  smooth  internal  surface  of  this  membrane.  He  will  perceive  also 
the  large  veins  of  the  hemispheres  filled  with  dark  blood,  and  passing  from  behind 
forwards  to  open  into  the  superior  longitudinal  sinus;  and  the  firm  connexion, 
by  means  of  these  veins  and  the  Pacchionian  bodes,  between  the  opposed  sur- 
faces of  the  arachnoid  membrane.  If  he  separate  these  adhesions  with  his  scal- 
pel, he  will  see  a  vertical  layer  of  dura  mater  descending  between  the  hemi- 
spheres ;  and  if  he  draw  one  side  of  the  brain  a  little  outwards,  he  will  be  en- 
abled to  perceive  the  extent  of  the  process  of  membrane,  which  is  called  the  &lx 
cerebri. 

The  processes  of  the  dura  mater  which  are  sent  inwards  towards  the  interior 
of  the  skull,  are  the/a/x  cerebri,  tentorium  cerehelUy  SLud/aix  cerehelli. 

The  Falx  cerebri  (falx,  a  sickle),  so  named  from  its  sickle-like  appearance, 
narrow  in  front,  broad  behind,  and  forming  a  sharp  curved  edge  below,  is 
attached  in  front  to  the  crista  galli  process  of  the  ethmoid  bone,  and  behind  to 
the  tentorium  cercbelli. 

The  Tentorium  cerehelli  (tentorium,  a  tent)  is  a  roof  of  dura  mater,  thrown 
across  the  cerebellum  and  attached  at  each  side  to  the  margin  of  the  petrous 
portion  of  the  temporal  bone ;  behind,  to  the  transverse  ridge  of  the  occipital 
bone,  which  lodgea  the  lateral  sinuses ;  and  to  the  clinoid  processes  in  front.  It 
supports  the  posterior  lobes  of  the  cerebrum  and  prevents  their  pressure'  on  the 
cerebellum^  leaving  a  small  opening  anteriorly,  for  the  transmission  of  the  crura 
cerebri. 

The  Falx  cerebelli  is  a  small  process,  generally  double,  attached  to  the  verti- 
cal ridge  of  the  occipital  bone  beneath  the  lateral  sinus,  and  to  the  tentorium. 

'  Willis  lived  in  the  seventeenth  century ;  he  was  a  great  defender  of  the  opinions  of 
Hanrey. 

*  These  bodies  are  incorrectly  described  as  conglobate  glands  by  Pacchioni,  In  an  epfs- 
tolatory  dissertation,  **  DeGlanduUs  conglobatis  Dur»  Meniogis  indeque  ortis  Lymphaticis 
•«  1  Piam  Matrem  productis,"  published  at  Rome,  in  1705. 

'  In  leaping  animals,  as  the  feline  and  canine  genera,  the  tentorium  forms  a  bony  tent. 


It  is  receired  iolo  tbe  indeiitatioD  betweea  the  two  hemiapherea  of  the  oen- 
bellniD. 


The  layers  of  the  dan  mater  separate  id  several  situatioDs,  so  aa  to  fonn  ir- 
regular channels  which  receive  the  venous  blood.  These  are  the  (I'nuMi  of  the 
dura  mater,  already  described;  page  346. 

Tbe  stndeut  canoot  eee  the  tentorium  and  fatz  cerebelli  notil  the  brain  ia  re- 
mored ;  but  he  should  consider  the  attaehmeota  of  the  former  on  the  dried  skull, 
for  he  will  have  to  incise  it  in  the  removal  of  the  brain.  He  should  now  pro- 
ceed to  that  operation,  for  which  purpose  the  dura  mater  is  to  be  divided  all 
louod,  on  a  level  with  the  section  through  the  skull,  and  the  scisson  are  to  be 
carrieii  deeply  between  the  hemispheres  of  the  brain  ia  front,  to  cut  through  the 
anterior  part  of  the  fali;  then  draw  tbe  dura  mater  backwards,  and  leave  ii 
banging  by  its  attachment  to  the  teatorinm.  liaise  the  anterior  lobes  of  the  ' 
brain  carefully  with  the  hand,  and  lift  tbe  olfactory  bulbs  from  the  cribriform 
foasR  with  the  handle  of  tbe  scalpel.  Then  cut  across  the  two  optic  nerves  and 
interual  carotid  arteries.  Next  divide  tbe  infundibulum  and  third  nerves,  and 
carry  the  knife  along  the  margin  of  the  petroos  boue  at  each  side,  so  as  to  divide 
the  tentorium  near  its  attachment.  Cat  across  the  fourth,  fifth,  aiith,  seventh, 
and  eighth  nerves  in  succession  with  a  sharp  knife,  and  pass  tbe  scalpel  as  &r 
down  as  possible  into  tbe  vertebral  canal,  to  sever  the  spinal  cord,  cutting  firat 
to  one  side  and  then  to  the  other,  in  order  to  divide  tbe  vertebral  arteries  and 
fint  cervical  nerves.  Then  let  him  press  tbe  cerebelluui  gently  upwards  with 
tbe  fingers  of  tbe  right  band,  the  bemisphercs  being  supported  with  the  left, 
and  the  brain  will  roll  into  his  band. 

The  Arlerit*  of  the  dura  mater  are,  the  anterior  meningeal  from  the  eth- 
moidal, ophthalmic,  and  internal  carotid.  Tbe  midille  meningeal  and  meningea 
fMrva  from  the  internal  maxillary.  The  inferior  meningeal  from  the  ascend- 
tug  pharyngeal  and  occipital  arteiy ;  and  the  jmtterior  meningeal  ftom  thn 
rertebnl. 
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Its  Nerves  are  derived  from  the  Dervi  molles  and  Teriebral  plexus  of  the  sym- 
pathetic, from  the  Casserian  ganglion,  the  ophthalmic  nerve,  and  sometimes  from 
the  fourth.  The  branches  from  the  two  latter  are  given  off  while  those  nerves 
are  situated  by  the  side  of  the  sella  turcica ;  they  are  recurrent,  and  pass  back- 
wards between  the  layers  of  the  tentorium,  to  j^he  lining  membrane  of  the 
lateral  sinus.  Purkinje  describes  a  sympathetic  plexus  of  considerable  size,  as 
being  situated  around  the  vena  Galcni  at  its  entrance  into  the  fourth  sinus. 
The  filaments  from  this  plexus  are  distributed  to  the  tentorium. 

Kolliker  describes  the  dura  mater  as  composed  of  two  lamellae,  periosteal  and 
proper  fibrous y  the  former  adheres  to  the  bones,  the  latter  forms  the  internal 
processes,  whilst  the  sinuses  result  from  the  separation  of  the  two.  He  finds 
nothing  to  indicate  the  lining  of  the  internal  surface  by  the  arachnoid  as  a 
separate  membrane ;  but  shows  that  the  tesselated  epithelium  of  the  free  surface 
is  in  contact  with  and  bedded  upon  the  fibrous  structure. 

Arachnoid  membrane. 

The  Arachnoid,  (a^x^  ^l^ij  like  a  spider's  web),  so  named  from  its  extreme 
tenuity,  is  the  serous  membrane  of  the  cerebro-spinal  centre;  and,  like  other 
serous  membranes,  a  shut  sac.  It  envelops  the  brain  and  spinal  cord,  visceral 
la^fy  and  is  reflected  on  the  inner  surface  of  the  dura  mvX&Ty  parietal  laj/er, 
giving  to  that  membrane  its  serous  investment. 

On  the  upper  surface  of  the  hemispheres  the  arachnoid  is  transparent,  but 
may  be  demonstrated  as  it  passes  across  the  sulci  from  one  convolution  to 
another  by  injecting  with  a  blow-pipe  a  stream  of  air  beneath  it.  At  the  base 
of  the  brain  the  membrane  is  opalescent  and  thicker  than  in  other  situations, 
and  more  easily  demonstrable  from  the  circumstance  of  stretching  across  the  in- 
terval between  the  middle  lobes  of  the  hemispheres.  The  space  which  is  in- 
cluded between  this  layer  of  membrane  and  those  parts  of  the  base  of  the  brain 
which  are  bounded  by  the  optic  commissure  and  fissures  of  Sylvius  in  front,  and 
the  pons  Varolii  behind,  is  termed  the  anterior  sub-arachnoidean  space. 
Another  space  formed  in  a  similar  manner,  between  the  under  part  of  the  cere- 
bellum and  the  medulla  oblongata,  is  the  posterior  sub-arachnoidean  space  ;  and 
a  third  space,  situated  over  the  corpora  quadrigemina,  may  be  termed  the 
superior  sub-arachnoidean  space.  These  spaces  communicate  freely  with  each 
other,  the  anterior  and  posterior  across  the  orura  cerebelli,  the  anterior  and  the 
superior  around  the  crura  cerebri,  and  the  latter  and  the  posterior  across  the 
cerebellum  in  the  course  of  the  vermiform  processes.  They  communicate  also 
with  a  still  larger  space  formed  by  the  loose  disposition  of  the  arachnoid  around 
the  spinal  cord,  the  spinal  sub-arachnoidean  space.  The  whole  of  these  spaces, 
with  the  lesser  spaces  between  the  convolutions  of  the  hemispheres,  constitute 
one  large  and  continuous  cavity  which  is  filled  with  a  limpid,  serous  secretion, 
the  sub-arachnoidean  or  cerebro-spinal  flu  id  y^  a  fluid  which  is  necessary  for  the 
regulation  of  pressure,  and  protection  of  the  cerebro-spinal  mass.  The  quantity 
of  the  cerebro-spinal  fluid  is  determined  by  the  relative  size  of  the  cerebro- 
spinal axis  and  that  of  the  containing  cavity,  and  is  consequently  variable.  It 
is  smaller  in  youth  than  in  old  age,  and  in  the  adult  has  been  estimated  at  abont 
two  ounces.  The  visceral  layer  of  the  arachnoid  is  connected  to  the  pia  mater 
by  a  delicate  areolar  tissue,  which  in  the  sub-arachnoidean  spaces  is  loose  and 
filamentous.  The  serous  secretion  of  the  true  cavity  of  the  arachnoid  is  very 
small  in  quantity  as  compared  with  the  sub-arachnoidean  fluid. 

The  arachnoid  does  not  enter  into  the  ventricles  of  the  brain,  as  imagined  by 

^  The  presence  of  a  serous  fluid  beocath  the  arnchnoid  has  given  rise  to  the  ooqjectare 
that  a  sub-arachnoid  serous  membrane  may  exist  in  that  situation.  Such  a  supposition 
is  quite  unnecessary  to  explain  the  production  of  the  secretion,  since  tho  pia  mntor  ii 
fully  adequate  to  the  function. 


CEREBRUM.  8R7 

Bich&ty  but  is  reflected  inwards  upon  the  venae  Galeni  for  a  short  distance  only, 
and  returns  upon  those  vessels  to  the  dura  mater  of  the  tentorium.  It  surrounds 
the  nerves  as  they  originate  from  the  brain,  and  forms  a  sheath  around  them  to 
their  point  of  exit  from  the  skull.  It  is  then  reflected  back  upon  the  inner  sur- 
&ce  of  the  dura  mater. 

According  to  Mr.  Rainey,'  vessels  of  considerable  size,  but  few  in  number, 
and  branches  of  cranial  nerves,  are  found  in  the  arachnoid.  He  also  describes, 
in  this  membrane,  numberless  plexuses  and  ganglia,  which  he  considers  to  be 
analogous  to  those  of  the  sympathetic  nerve ;  but  which  are  most  probably,  as 
Kolliker  observes,  reticular,  anastomosing  fasciculi  of  areolar  tissue.  These 
fasciculi  united  into  lamellae  are  the  constituent  structure  of  the  arachnoid  mem- 
brane, and  many  of  the  fasciculi  have  fibres  of  elastic  tissue  twined  around  them. 
The  external  [free]  surface  of  the  arachnoid  is  furnished  with  a  tesselated  epi- 
thelium identical  with  that  of  the  dura  mater. 

Pia  mater. 

The  Pia  mater  is  an  areolo-vascular  membrane  composed  of  innumerable  ves- 
seb  held  together  by  immature  areolar  tissue.  It  invests  the  whole  surface  of 
the  brain,  dipping  into  the  sulci  between  the  convolutions,  and  forming  a  fold 
in  its  interior  called  velum  interpositum.  It  also  forms  folds  in  other  situations, 
as  in  the  third  and  fourth  ventricles,  and  in  the  longitudinal  fissures  of  the  spinal 
cord. 

This  membrane  differs  in  structure  in  different  parts  of  the  cerebro-spinal 
axis.  Thus,  on  the  surface  of  the  cerebrum,  in  contact  with  the  soft  gray  matter 
of  the  brain,  it  is  extremely  vascular,  forming  remarkable  loops  of  anastomosis 
in  the  interspaces  of  the  convolutions,  and  distributing  multitudes  of  minute 
straight  vesocls  (tomentum  cerebri)  to  the  gray  substance.  In  the  substantia 
perforata,  again,  and  locus  perforatus,  it  gives  off  tufts  of  small  arteries,  which 
pierce  the  white  matter  to  reach  the  gray  substance  in  the  interior.  But  upon 
the  crura  cerebri,  pons  Varolii,  and  spinal  cord,  its  vascular  character  seems 
almost  lost  It  has  become  a  dense  fibrous  membraney  difficult  to  tear  off,  and 
forming  the  proper  sheath  of  the  spinal  cord. 

The  pia  mater  is  the  nutrient  membrane  of  the  brain,  and  derives  its  blood 
firom  the  internal  carotid  and  vertebral  arteries.  Lymphatics  have  also  been 
described  as  entering  into  its  structure. 

Its  Nerves  are  the  minute  filaments  of  the  sympathetic,  and  filaments  from  the 
sensory  cranial  nerves ;  they  accompany  the  branches  of  the  arteries. 

CEREBRUM. 

The  Cerebrum  presents  on  its  surface  a  number  of  slightly  convex  elevations, 
the  convolutions  (gyri),  which  arc  separated  from  each  other  by  sulci  of  various 
depth.'  It  is  divided  superiorly  into  two  hemispheres  by  the  great  longitudinal 
fissure,  which  lodges  the  falx  cerebri,  and  marks  the  original  development  of  the 
brain  by  two  symmetrical  halves. 

Each  hemisphere,  on  its  under  surface,  admits  of  division  into  three  lobes, 
anterior,  middle,  and  posterior.  The  anterior  lobe  rests  on  the  roof  of  the  orbit, 
and  is  separated  from  the  middle  by  the  fissure  of  Sylvius.'  The  middle  lobe  is 
received  into  the  middle  fossa  of  the  base  of  the  skull,  and  is  separated  from 

'  Medioo-Chirurgical  TroDsaotions,  voL  29. 

*  In  estimating  the  surface  of  the  brain,  which,  according  to  Baillarger,  averages  in 
round  numbers,  670  square  inches,  these  convolutions  and  the  laminae  of  the  cerebellum 
are  supposed  to  be  unfolded. 

*  James  Dubois,  a  celebrated  professor  of  anatomy  in  Paris,  where  he  succeeded  Vidics 
in  1650,  although  known  much  earlier  by  his  works  and  discoveries,  but  particularly  by 
bin  violence  in  the  defence  of  Galen.     His  name  was  Latinixed  to  Jacobus  Sylvius. 
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the  posterior  by  a  slight  impression  produced  by  the  ridge  of  the  petronn  boaa 
The  potterior  lobe  ia  supported  by  the  tentorium. 

If  the  upper  part  of  one  hemisphere,  at  about  ooe-third  from  its  rammit,  be 
removed  with  a  scalpei,  a  centre  of  vhite  aubstance  will  be  observed,  surrounded 
by  a  narrow  border  of  gray,  which  follows  the  line  of  the  sulci  and  convolutions, 
and  presents  a  tigzag  form.  This  section,  from  eihiblting  the  lar§rest  snrface 
of  medullary  substance  demonstrable  in  a  single  hemisphere,  is  called  cfnlrum 
ovale  mi'nvj;  it  is  spotted  by  numerous  small  red  points  (puncta  Tascnloea), 
which  are  produced  by  the  escape  of  blood  from  the  cut  ends  of  minnt«  arteries 

Separate  carefnlly  the  two  hcmispherea  of  the  cerebrum,  and  a  broad  band  of 
white  substance  (corpus  callosum)  will  be  seen  to  connect  them  ;  it  will  be  seen 
also  that  the  surface  of  the  hemisphere, 
Fio.  248.  where  it  conjea  in  contact  with  the  cor- 

pna  callosum,  is  bounded  by  a  large 
convolution  (gyrus  fomicatua)  which  lies 
horisontally  on  that  body,  and  may  b« 
traced  forwards  and  backwards  to  the 
base  of  the  brain,  terminating  by  each 
extremity  at  the  fissure  of  Sylvius.  The 
sulcus  between  this  oonvolntion  and  the 
corpus  callosum  has  been  termed  the 
"  ventricle  of  the  corpus  callosum,"  and 
some  loogitudinal  fibres  (striiB  loogitu- 
dinales  lateralcs),  which  are  brought  into 
view  when  the  coovotatioD  is  raised, 
were  called  by  Rcil  the  "  covered  band." 
If  the  upper  part  of  each  hemisphere 
be  removed  to  a  level  with  the  corpus 
callosum,  a  large  expanse  of  medullary 
matter,  surrounded  by  a  tigzag  line  of 
gray  substance  corresponding  with  the 
convolutions  and  sulci  of  the  two  hemi- 
spheres, will  be  seen ;  this  is  the  centrum 
ovale  majat  of  Yieussens. 

The  Corpus    callosum    (calloevs, 
hard)  is  a  thick  layer  of  medullary  fibres 

EBssing  transversely  between  the  two 
emispheree,  and  constituting  their t^reaf 
commiuvre,  (trabs  cerebri,  beam  (^  tbe 
brain).  It  is  situated  in  the  middle  lino 
of  the  centrum  ovale  majns,  but  nearer 
the  anterior  than  the  posterior  part  of 
»""■  the  brain,  and  terminates  anteriorly  in 

a  rounded  border,  yenu,  which  may 
be  traced  downwards  to  the  base  of  the  brain  in  front  of  the  commissure  of  tbe 
optic  nerves.  Posteriorly  it  forms  a  thick  rounded  fold,  iplenium,  which  is 
continuous  with  the  fornix.  The  length  of  the  corpus  callosum  is  about  four 
inches. 

Beneath  the  posterior  rounded  border  of  the  corpus  callosum  is  the  tranteerse 
Jiaure  of  the  cerebrum,  whioh  extends  between  the  hemispheres  and  crura 
cerebri  from  near  the  fissure  of  Sylvius  on  one  side,  to  the  same  point  on  the 
opposite  side  of  the  brain.  It  is  through  this  fissure  that  the  pia  mater  oom- 
municates  with  the  velum  interpositum.  And  it  was  here  that  Biob&t  conceived 
the  arachnoid  to  enter  the  ventricles;  henae  it  is  also  named  the.^niir«o/ 
Bichat. 


t  lobea  of  tb«  bnin.  Z,  2.  Poi 
3,  .1.  LonKitudinil  fisBuro  fg 
1  of  the  fall  cerebri.  4.  1.  Roo 
a  ventricle!,  i,  5.  Ocdd  of  th 
lum.     e,  6.  lu  bodj,  upon  vhic 
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AloDg  the  middle  line  of  the  corpuH  callosum  is  the  rapM^  a  linear  depresmon 
between  two  elightlj  elevated  longitudinal  bands  (chordae  longitudinales  Lan- 
cisii) ;  and,  on  either  side  of  the  raphSy  may  be  seen  the  linea  transveruB,  which 
mark  the  direction  of  the  fibres  of  which  the  corpus  callosum  is  composed. 
These  fibres  may  be  traced  into  the  hemispheres  on  either  side,  and  they  will 
be  seen  to  be  crossed  at  about  an  inch  from  the  raph6  by  the  longitudinal  fibres 
of  the  covered  band  of  Eeil.  Anteriorly  and  posteriorly  the  fibres  of  the  corpus 
callosum  curve  forwards  and  backwards  into  their  corresponding  lobes. 

If  a  superficial  incision  be  made  through  the  corpus  callosum  on  either  side 
of  the  raphiy  two  irregular  cavities  will  be  opened,  which  extend  from  one  ex- 
tremity of  the  hemispheres  to  the  other :  these  are  the  lateral  ventricles.  To 
expose  them  completely,  their  upper  boundary  should  be  removed  with  the 
scissors.  In  making  this  dissection  the  thin  and  diaphanous  membrane  of  the 
ventricles  may  frequently  be  seen. 

Lateral  ventricles.  —  Each  lateral  ventricle  is  divided  into  a  central 
cavity  and  three  smaller  cavities  called  comua.  The  anterior  comu  curves 
forwards  and  outwards  in  the  anterior  lobe ;  the  middle  comu  descends  into 
the  middle  lobe ;  and  the  posterior  comu  passes  backwards  in  the  posterior  lobe, 
converging  towards  its  fellow  of  the  opposite  side.  The  central  cavity  is  trian- 
gular in  form,  being  bounded  above  (roof)  by  the  corpus  callosum ;  internally 
by  the  septum  lucidum,  which  separates  it  from  the  opposite  ventricle ;  and 
below  (floor')  by  the  following  parts,  taken  in  their  order  of  position  from  before 
backwards :  — 

Corpus  striatum,  Choroid  plexus, 

Tenia  semicircularis,  Corpus  fimbriatum. 

Thalamus  opticus,  Fornix. 

The  Corpus  striatum  is  named  from  the  striated  lines  of  white  and  gray 
matter  which  are  seen  upon  cutting  into  its  substance.  It  is  gray  on  the  ex- 
terior, and  of  a  pyriform  shape.  The  broad  end,  directed  forwards,  rests 
against  the  corpus  striatum  of  the  opposite  side :  the  small  end,  backwards,  is 
separated  from  its  fellow  by  the  interposition  of  the  thalami  optici.  The  cor- 
pora striata  are  the  superior  ganglia  of  the  cerebrum. 

The  Tenia  semicircularis  (tenia,  a  fillet)  is  a  narrow  band  of  medullary  sub- 
stance, extending  along  the  posterior  border  of  the  corpus  striatum,  and  serving 
as  a  bond  of  connexion  between  that  body  and  the  thalamus  opticus.  It  is 
transparent  and  dense  at  the  surface,  and  received  from  Tarinus '  the  name  of 
homy  band.  The  tenia  is  partly  concealed  by  a  large  vein  (vena  corporis  striati), 
which  receives  numerous  small  veins  from  the  corpus  striatum  and  thalamus 
opticus,  and  terminates  in  the  vena  Galeni  of  its  own  side. 

The  Thalamus  opticus  (thalamus,  a  bed)  is  an  oblong  body,  having  a  thin 
coating  of  white  substance  on  its  surface ;  and  has  received  its  name  from 
giving  origin  to  one  root  of  the  optic  nerve.  It  is  the  inferior  ganglion  of  the 
cerebrum.  Part  only  of  the  thalamus  is  seen  in  the  floor  of  the  lateral  ventricle ; 
we  must,  therefore,  defer  its  further  description  until  we  can  examine  it  in  its 
entire  extent 

The  Choroid  plexus  (xo^mv  fldo^,  resembling  the  chorion)  '  is  a  vascular  fringe 
extending  obliquely  across  the  floor  of  the  lateral  ventricle,  and  sinking  into  the 
middle  coma.     Anteriorly,  it  is  small  and  tapering,  and  communicates  with  the 
ehorcnd  plexus  of  the  opposite  ventricle,  through  a  Urge  oval  opening,  the /ora 
wien  of  MonrOf  or  foramen  commune  anterius.     This  foramen  may  be  seen  by 

*  Peter  TariD,  a  FreDoh  anatomiBt;  his  work,  entitled  **AdTer8aria  Aoatomioa,"  wa« 
published  in  1760. 
'  See  the  note  appended  to  the  description  of  the  choroid  coat  of  the  eyeball. 
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pnlliDg  glightl;  on  the  plexus,  and  pressing  aside  the  septam  lucidam  with  the 
handle  of  the  knife.  It  b  situated  between  the  ander  surface  of  the  fornix, 
and  the  anterior  extremities  of  the  tholiuiii  optiol,  and  forms  i 


Dcta  THseuiota ;  i 


QDded  bj  > 


ic  CDrnplitgly 


■  pmnlx. 


Lateral  tertriclii  or  tei  cerebbuh.  1,1.  Ths  Iwo  hamiipberei  mL  dawn  to  ■  IsTst 
wltb  tbs  corpD)  calloanm  ao  ii>  to  conititute  tha  centnia  ovale  tubjiii.  Tbs  aiirface  ii  H«a 
to  be  stndded  with  (be  imall  vucatAr  pointi,  ] 
mirglii  wbich  repr«a*nU  tbe  gray  >ubiUincii 
(K*dd)  of  Ibe  oorpua  eallDaam.  8.  Tli  pofterii 
tien  forming  the  roof  of  tbe  Uteral  TcnIricI? 
tbone  caviUea.  4.  Part  of  Ibe  teptnm  lacid 
the  fifth  ventricle.  A.  Anterior  earna  of  one  tide.  «.  Comm< 
1.  Posterior  coma.  8.  Corpui  atriatuu  of  one  reotricla.  9.  TeniA  >i 
corered  by  tbe  rena  oorporii  atriati.  10.  A  imill  port  of  tbe  thalamn 
dark  fringe-like  bodj  to  the  left  of  tbe  olpber  ii  tbe  ehoroid  pluni.  Tbii  plena  eommnDl- 
oatea  with  Uiat  of  the  oppoiitv  Tanlrlcl*  tbrongb  the  foramen  of  Monro,  or  foremen  oom- 
mnDe  uilarlnr ;  a  briatle  le  paaaed  tbrongb  tb!>  opening  (nnder  figure  t).  And  ila  oEtnisititB 
Are  aeon  rteUng  on  the  oorpaa  itriatnm  At  eAch  (ide.  Tbs  figure  11  reeti  on  the  edge  of  the 
fornix,  on  that  part  of  it  wbleb  ii  called  corpus  fimbrlatam.  13.  Vomii.  13.  Commense- 
ment  of  the  bippocampna  miOor  deecending  into  the  middle  oomn.  The  ronnded  oblong 
bodj,  directly  heblnd  flgnre  13,  ii  tbe  pea  Aceeaaotiaa,  and  forther  baok,  immediately  under 
figure  T,  the  blppoeampoi  minor. 

transverselj  between  the  lateral  ventricles,  and  perpendionlarlj  with  the  third 

The  choroid  plexos  presents  on  its  surfiice  a  number  of  minute  vascnlar  pto- 
cesacs,  which  are  termed  villi.  They  are  invested  b;  an  epithelium  conUBtiug 
of  a  eiogle  layer  of  nucleated  polygonal  ccIId  surmounted  by  oilia,  wbiob  have  been 
seen  in  motion  in  the  embiyo.  Besides  the  nucleus  the  cells  contain  oameronB 
yellow  granules  and  one  or  two  dark  oil  drops ;  and,  according  to  Henle,  give 
off  from  their  angles  spine-like  processes,  which  are  connected  with  the  bed  of 
homt^neouB  areolar  tissue  on  which  they  rest.  The  vessels  composing' the  plexus 
are  connected  by  a  transparent  interstitial  substance  without  areolar  tissue;  and 
the  latter  is  often  interspersed  with  calcareous  particles.  Sometimes  the  plexoses 
present  on  their  surface  an  assemblage  of  small  serous  cysts. 

Tbe  ConmtJimbriatuTn  is  a  narrow  white  band,  situated  immediately  behind 
tbe  chonud  plexus,  and  extending  with  it  into  the  descending  oomn  of  the  late- 
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nl  T«ntricle.  It  is,  in  f&ct,  the  lateral  thin  edge  of  the  fornix,  and  beiof; 
■ttached  to  the  hippocsmpna  major  in  the  descending  horn  of  the  lateral  ven- 
tricle, ia  also  termed,  lema  hippocampi. 

The  Fornix  \9  a  white  layer  of  medullary  snbHtsnce,  of  which  a  portion  only 
ia  seen  in  this  view  of  the  ventricle. 

The  Anterior  eomu  is  triangular  in  form,  sweeping  outwards,  and  terminating 
by  a  point  in  the  anterior  lobe  of  the  brain,  at  a  short  distance  from  its  gnrface. 

The  Potterior  comu  or  digital  cavi/i/  curves  inwards,  as  it  extends  hack  into 
the  posterior  lobe  of  the  hrain,  and  likewiae  terminates  near  the  surface.  An 
elevation  corresponding  with  a  deep  sulcaa  between  two  convolutions,  projects 
into  the  area  of  this  comn,  and  ia  called  the  hippocamput  minor. 

The  MiddU  or  detetnding  eomu,  in  descending  into  the  middle  lobe  of  the 
brain,  forms  &  very  considerable  curve,  and  alters  ita  direction  several  times  as 
it  proceeds.  Hence  it  is  described  ae  passing  backwards  and  outwards  and 
downwards,  and  then  turning  forwards  and  inwards.  This  complex  expression 
of  a  very  simple  curve  hag  given  origin  to  a  symbol,  formed  of  the  primary 
letters  of  the  terms,  by  which  the  student  is  enabled  to  recollect  more  easily  the 
course  of  the  coma,  bodfi.  It  is  the  largest  of  the  three  cornua,  and  termi- 
nates close  to  the  fissure  of  Sylvius,  after  having  curved  aronnd  the  cms  cerebri. 

The  middle  comu  should  now  be  laid  open,  by  inserting  the  httlc  finger  into 
its  cavity,  and  making  it  serve  as  a  director  for  the  scalpel  in  cutting  away  the 
vide  of  the  hemisphere,  so  as  to  expose  it  completely. 

The  tuptrior  boundary  of  the  middle  corou  is  farmed 
by  the  uodcr  surface  of  the  thalamus  opticus,  upon 
which  are  the  two  projections  called  corpus  genicula- 
tum  internum  and  externum ;  and  the  inferior  teall 
by  the  following  parts :  — 

Hippocampus  major. 
Pes  hippocampi, 
Pes  accessorius. 
Corpus  fimbriaium, 
Choroid  plexus, 
Fascia  dentata, 
TiBos verse  fissure. 
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The  Hippocamput  major  or  romu  Ammonit,  so  called 
fn>m  its  resemblance  to  a  ram's  hom,  the  famous  crest 
of  Jnpitcr  Ammon,  is  a  considerable  [IVojection  from 
the  inferior  wall,  and  extends  the  whole  length  of  the  wbicb  bsca 
middle  comu.  Its  extremity  is  likened  to  the  foot  of  <'■  ^biu  r 
an  animal,  from  its  presenting  a  number  of  knucfele-like  '^""t.  on  i 
elevations  on  the  surface,  and  is  named ^»  hippocampi,  ^y"}  '""' 
The  hippocampus  major  is  the  internal  surface  of  the 
MDvolntion  (gyrus  fomicatus)  of  the  lateral  edge  of  the 
hemisphere,  the  convolution  which  has  been  previously  described  as  lying  on 
the  corpus  callosum  and  extending  downwards  to  the  base  of  the  brain  to  termi- 
nate at  the  fissure  of  Sylvius.  If  it  be  cut  across,  the  section  will  be  seen  to 
TCMmble  the  extremity  of  a  convoluted  scroll,  consisting  of  alternate  layers  of 
white  and  gray  substance.  The  hippocampus  major  is  continuous  superiorly 
with  the  fornix  and  corpus  callosnm,  and  derives  its  medullary  layer  from  the 
corpus  fimbriatum. 

The  Pel  acceuoriai  (eminentia  collateralis)  is  a  swelling  somewhat  resembling 
the  hippocampus  major,  but  smaller  in  siie,  and  situated  in  the  angular  interval 
between  it  and  the  hippocampus  minor.  Like  the  latter,  it  is  formed  by  the 
MOtraMon  of  one  of  the  sulci  of  the  convolutions. 
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The  Corpvs  Jimbriatum  (tenia  hippocampi)  is  the  narrow  white  band  which 
is  prolonged  from  the  central  cavity  of  the  ventricle,  and  is  attached  along  the 
inner  border  of  the  hippocampus  major.  It  is  lost  inferiorly  in  the  hippo- 
campus. 

Fascia  den  (a  (a.  —  If  the  corpus  fimbriatum  be  carefully  raised,  a  narrow  ser- 
rated band  of  gray  substance,  the  margin  of  the  gray  substance  of  the  middle 
lobe,  will  be  seen  beneath  it ;  this  is  the  fascia  dentata.  Beneath  the  corpus 
fimbriatum  will  be  likewise  seen  the  transverse  Jissure  of  the  brain,  which  has 
been  before  described  as  extending  from  near  the  fissure  of  Sylvius  on  one  side, 
n cross  to  the  same  point  on  the  opposite  side.  It  is  through  this  fissure  that  the 
pia  mater  communicates  with  the  choroid  plexvs,  and  the  latter  obtains  its 
supply  of  blood.  The  fissure  is  bounded  on  one  side  by  the  corpus  fimbriatum, 
and  on  the  other  by  the  under  surface  of  the  thalamus  opticus. 

The  internal  boundary  of  the  lateral  ventricle  is  th^  septum  lucidum.  This 
septum  is  thin,  semi-transparent,  and  consists  of  two  laminae  of  cerebral  suh- 
stancc  attached  above  to  the  under  surface  of  the  corpus  callosum  at  its  anterior 
part,  and  below  to  the  fornix.  Between  the  two  layers  is  a  narrow  space,  the 
FIFTH  VENTRICLE,  which  is  lined  by  a  proper  membrane.  The  Ji/lh  vtmtriek 
may  be  shown,  by  snipping  through  the  septum  lucidum  transversely  with  the 
scissors. 

The  corpus  callosum  should  now  be  cut  across  towards  its  anterior  extremity, 
and  the  two  ends  carefully  dissected  away.  The  anterior  portion  will  be  retained 
only  by  the  septum  lucidum,  but  the  posterior  will  be  found  incorporated  with 
the  white  layer  beneath,  which  is  the  fornix. 

Fornix. — The  fornix  (arch)  is  a  triangular  lamina  of  white  substance,  broad 
behind,  and  extending  into  each  lateral  ventricle:  narrow  in  front,  where  it 
terminates  in  two  crura,  which  arch  downwards  to  the  base  of  the  brain.  The 
two  crura  descend  in  a  curved  direction  to  the  base  of  the  brain,  imbedded  io 
gray  substance,  in  the  lateral  walls  of  the  third  ventricle,  and  lying  directly 
behind  the  anterior  commissure.  At  the  base  of  the  brain  they  make  a  sudden 
curve  upon  themselves  and  constituta  the  corpora  albicantia,  from  which  they 
may  be  traced  upwards  to  their  origin  in  the  thalami  optici.  Opening  trans- 
versely  beneath  these  two  crura,  just  as  they  are  about  to  arch  downwards,  is 
the  foramen  of  communication  between  the  lateral  and  the  third  ventricle,  the 
foramen  of  Monro;  or  foramen  commune  anterius.  The  choroid  plexuses 
communicate,  and  the  veins  of  the  corpora  striata  pass  through  this  opening. 

The  lateral  thin  edges  of  the  fornix  are  continuous  posteriorly  with  the  concave 
border  of  the  hippocampus  major  at  each  side,  and  form  the  narrow  white  band 
called  corpus  fimbriatum  (posterior  cms  of  the  fornix).  In  the  middle  line  the 
fornix  is  continuous  with  the  corpus  callosum,  and  at  each  side  with  the  hippo* 
campus  major  and  minor.  On  the  under  surface  of  the  fornix  towards  its  pos- 
terior part  some  transverse  lines  are  seen  passing  between  the  diverging  corpora 
fimbriata ;  this  appearance  is  termed  the  lifra  (corpus  psalloides),  from  a  &ncied 
resemblance  to  the  strings  of  a  harp. 

The  fornix  may  now  be  removed  by  dividing  it  across  anteriorly,  and  turning 
it  backwards,  at  the  same  time  separating  its  lateral  connexions  with  the  hippo- 
campi. If  the  student  examine  its  under  surface,  he  will  perceive  the  lyra 
above  described. 

Beneath  the  fornix  is  the  velum  xnterpositum  (tela  choroidea),  a  duplicature 
of  pia  mater  introduced  into  the  interior  of  the  brain,  through  the  transyerse 
.fissure.  The  velum  is  continuous  at  each  side  with  the  choroid  plexus,  and 
contains  in  its  inferior  layer  two  large  veins  (the  ventz  Galeni)  which  receive 
the  blood  from  the  corpora  striata  and  choroid  plexuses,  and  terminate  pos- 
teriorly after  uniting  into  a  single  trunk,  in  the  straight  sinus.  On  the  under 
surface  of  the  velum  interpositum  are  two  fringe-like  bodies,  which  project  into 
the  third  ventricle.     These  are  the  choroid  plexuses  of  the  third  ventricle;  pes- 
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■long  tbe  middle  line;  betw<cn  tb«  two  hemiipb«r»  of  lb*  certbram,  and  (brougb  (hi 
middls  of  tbe  cerebcllam  and  ncdulU  oblonEsia.  1.  Inner  inrfsca  of  Isft  hemiipbere. 
X.  DiTided  inrfmn  of  etrebrllum,  nboiiing  arbor  vita.  S.  Mednlla  oblongiU  xt  junction 
wilb  tbe  iplnal  cord.  L  Corpug  ullniam  eurTing  dovnvu-di  in  front  to  termiaiM  it  Ibg 
bus  of  tba  brain,  and  roanded  behind  to  become  continoDi  with,  b,  fornix.  S.  Crua  of  tbe 
(brnii  deicending  to  T.  eorpng  ajbiunt.  8.  fleptnm  Incidum.  8.  Velnm  interpotitum,  eom 
■nnienling  with  (he  pia  mater  of  the  oonTolationi  throngb  tba  Buure  of  BiebiL  10.  Section 
of  middie  mmmiuure  litaatad  in  tbe  third  lentricle.  II.  Eection  of  anterior  comniiianre. 
13.  Scctioti  nt  poiterior  comm  itinre ;  the  commiinir*  it  aomewbat  abore  and  to  tbe  left  of 
the  flgare.  The  Intenpaee  between  10  and  11  ii  tbo  foraman  cammana  anterina,  <n  wbich 
Iba  enia  at  the  furnii  (B)  ii  aitaaled.  Tba  inltripac*  batween  10  and  IZ  ia  tha  foramen 
eoniBDna  poileriDi.  13.  Corpora  qntdriEemina,  upon  wbicb  ia  aeen  reitiog  tbe  pineal 
(land,  14.  IS.  Iter  a  tertio  ad  quartam  TaDtrimiam,  or  aqnadnet  of  Bjlvlua.  IA.  Foarlh 
ventr^cia.  IT.  Pona  Varolii,  tbrongb  whicb  are  Hen  paulng  tbe  Hbrca  of  tbe  oorpora  pjra- 
nldalia.  IS.  Crna  cerebri  of  Ian  aide,  with  tha  third  oem  aritii>g  from  IL  IB.  Tnbar  clne- 
raom,  fixim  whicb  prnjacia  tha  inCnndibnlnm,  baring  tbe  pitnitarj  gland  appended  to  III  ex. 
tremitj.  Vt.  One  of  tba  optio  nerTea.  21.  The  left  olCaotory  narva  terminatiog  anteriorl; 
Id  a  ronaded  balb. 

teriorly  these  friDfret  iDcloae  tbe  pineal  glaod.  The  veluni  interposituin  ia 
coated  vith  an  epithelium  identical  with  that  of  the  choroid  pleioses;  and 
annrnd  the  pineal  gland  tbe  areolar  tissne  ia  Hbnndaot  and  etrong. 

If  the  velum  iuterpoeitnin  be  nibed  and  turned  back,  an  operation  to  be  con- 
ducted with  care,  particularly  at  ita  p>a8terior  part,  where  it  invests  the  piaeal 
gland,  the  thalami  optici  and  the  cavity  of  the  third  veDtriclo  will  be  brought 
into  view. 

Thalami  optigi. — Tbe  tlialami  optici  are  two  oblong,  sqaare-abaped  bodies, 
of  ft  white  color  superficially,  inserted  between  the  two  diverging  portions  of 
the  corpora  striata-  In  the  middle  line  a  fiasare  exiat^  between  them  which  ia 
called  the  third  ventricU.  Posteriorly  and  Snferiorly,  they  form  the  auperioT 
wall  of  the  descending  comu  of  the  lateral  ventricle,  and  present  two  rounded 
elevations  called  oorpui  geniculatum  externum  and  inttrnurn.  The  cvrptu  gent- 
eulalum  txtemwn,  the  larger  of  the  two,  and  of  a  grayish  color,  ia  the  principal 
orig;in  of  the  optic  nerve.  Anteriorly,  the  thalami  are  connected  with  the  cor- 
potA  albicantia  by  means  of  two  white  bands,  which  appear  to  originate  in  the 
white  substance  (tenia  semicircularis)  aniting  the  thalami  to  the  corpora  etriats. 
Externally  they  are  in  relation  with  the  corpora  striata  and  hemiapheres.  In 
their  interior  the  thalami  are  composed  of  white  fibree  mixed  with  gray  sub- 
stance.    They  are  essentially  the  inferior  ganglia  of  the  cerebrum. 

Thibd  vertbicle.  —  The  third  ventricle  is  the  fissure  between  the  two 
ihabmi  optici.     It  is  bounded  above  by  the  aoder  surface  of  the  veluiu  inter- 
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positum,  from  which  are  saspended  the  choroid  plexuses  of  the  third  ventricle. 
Its^or  is  formed  by  the  gray  substance  of  the  anterior  termination  of  the  cor- 
pus callosum,  called  lamina  cinerea^  the  tuber  cinereum,  corpora  albicantia,  and 
locus  perforatus.  Laterally  it  is  bounded  by  the  thalami  optici ;  arUeriorfy  by 
the  anterior  commissure^  and  crura  of  the  fornix ;  and  po$teriorly  by  the  pos- 
terior commissure  and  the  iter  a  tertio  ad  quartum  ventriculum.  The  third 
ventricle  is  crossed  by  three  commissures,  anterior,  middle,  and  posterior;  and 
between  these  are  two  spaces,  called  foramen  commune  anterius  and  foramoa 
commune  posterius. 

The  anterior  commissure  is  a  small  rounded  white  cord,  which  enters  the 
corpus  striatum  at  either  side,  and  reaches  the  substance  of  the  hemispheres;  the 
middle,  or  so/i  commissure  consists  of  gray  substance,  which  is  continuous  with 
the  gray  lining  of  the  ventricle^  it  connects  the  adjacent  sides  of  the  thalanu 
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Third  and  fourth  yentriclr.  1.  Fifth  yentricle,  between  the 
layers  of  the  septum  lacidum.  2,  2.  Corpora  striata.  3,  8.  Thalami 
optici;  the  figures  are  placed  on  the  part  termed  " colliculus." 
4, 4.  The  puWinar.  5,  5.  Tenia  semioircnlaris.  6,  6.  Crura  of  the 
fornix,  out  across.  7.  Middle  commissure  of  the  third  yentricle. 
8.  Posterior  commissure  of  the  third  yentricle ;  the  space  between 
the  thalami  optici  (3, 3),  in  which  the  commissures  (7, 8)  are  placed, 
is  the  third  ventricle.  9.  Pineal  gland.  10,  10.  Peduncles  of  the 
pineal  gland,  prolonged  forwards  as  streaks  (strise  medullares  col- 
liculi  nervorum  opticorum)  to  the  crura  of  the  fornix,  6,  6.  11,  11. 
Nates.  12,  12.  Testes.  11,  11,  and  12, 12,  are  the  corpora  quad- 
rigemina.  13.  Brachium  anterius.  14.  Brachium  posterius. 
15.  Corpus  goniculatum  internum.  16.  Corpus  geniculatum  ex- 
ternum. 17, 17.  The  laqueus.  18,  18.  Processus  e  cerebello  ad 
testes.  19,  19.  Crura  cerebri.  20.  Vulvo  of  Vieussens.  21.  Sec- 
tion of  the  processus  e  cerebello  ad  testem,  or  superior  peduncle  of 
the  cerebellum.  22.  Section  of  the  corpus  restiforme,  or  middle  pe- 
duncle. 23.  Section  of  the  cms  cerebelli  or  inferior  peduncle. 
24.  Fourth  ventricle;  the  two  bodies  on  which  the  figure  is  placed 
are  the  eminentise  teretes.  25.  Alas  cinerese  of  the  floor  of  the  fourth 
ventricle ;  this  part  of  the  ventricle  is  termed  the  calamus  scripto- 
rius.  26.  Fasciculi  graciles  at  their  upper  part,  where  they  consti- 
tute the  enlargements  known  as  the  processus  clavati.  They  are 
separated  by  the  posterior  median  fissure,  and  the  dark  aperture  at 
the  top  of  this  fissure  is  the  ventricle  of  Arantius.  27,  27.  Striae 
medullares,  the  origin  of  the  portio  mollis  nerve.  28,  28.  Fasciculi 
lateralea  of  the  spinal  cord.    29,  29.  Fasciculi  cuneati. 

optici ;  the  posterior  commissure,  smaller  than  the  anterior,  is  a  flattened  white 
cord,  connecting  ihe  two  thalami  optici  posteriorly. 

The  space  between  the  anterior  and  middle  commissure  is  called  the /oramen 
commune  anterius,  and  is  that  to  which  Monro  has  given  his  name  (foramen  of 
Monro).  It  is  the  medinm  of  communication  between  the  two  lateral  and  third 
ventricle,  and  transmits  superiorly  the  choroid  plexus  and  vense  corporum  stria- 
torum.  The  foramen  commune  anterius  is  also  termed,  iter  ad  in/widilndum, 
from  leading  downwards  to  the  funnel-shaped  cavity  of  the  infundibulum.  The 
crura  of  the  fornix  are  imbedded  in  the  lateral  walls  of  the  foramen  commune, 
and  are  concealed  from  view  in  this  situation  by  the  layer  of  gray  substanoe 
which  lines  the  interior  of  the  third  ventricle.  If  the  crura  be  slightly  separated, 
the  anterior  commissure  will  be  seen  immediately  in  front  of  them,  crossing  from 
one  corpus  striatum  to  the  other.  The  space  between  the  middle  and  posterior 
commissure  is  the  foramen  commune  posterius  ;  it  is  much  shallower  than  the 
preceding,  and  is  the  origin  of  a  canal,  the  aqueduct  of  Sylvius  or  iter  a  iertio 
ad  quartum  ventriculum^  which  leads  backwards  beneath  the  posterior  oommis- 
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sore  and  through  the  base  of  the  corpora  qaadrigemioa  to  the  upper  part  of  the 
fourth  yentricle. 

Corpora  quadrioemina. — The  corpora  quadrigemiDa,  or  optic  lobes,  are 
situated  immediately  behind  the  third  ventricle  and  posterior  commissure ;  and 
beneath  the  posterior  border  of  the  corpus  callosum.  They  form,  indeed,  at  this 
pointy  the  inferior  boundary  of  the  transrerse  fissure  of  the  hemispheres,  the  fis- 
sure of  Bichftt.  The  anterior  pair  of  these  bodies,  gray  in  color,  are  named 
naU$:  the  posterior  pair,  white  and  much  smaller  than  the  anterior,  are 
tenned  testes.  From  the  nates  on  each  side  may  be  traced  a  rounded  pro- 
seas  (brachium  anterius)  which  passes  obliquely  outwards  into  the  thalamus 
opticus;  and  from  the  testis  a  similar  but  smaller  process  (brachium  posterius) 
which  has  the  same  destination.  The  corpus  geniculatum  internum  lies  in  the 
interval  of  these  two  processes  where  they  enter  the  thalamus,  and  behind  the 
brachium  posterius  is  a  prominent  band  (laqueus)  which  marks  the  course  of  the 
superior  division  of  the  fasciculus  olivaris.  The  corpora  quadrigemina  are  per- 
forated longitudinally  through  their  base  by  the  aqueduct  of  Sylvius ;  they  are 
covered  in  partly  by  the  pia  mater  and  partly  by  the  velum  interpositum,  and 
the  nates  support  the  pineal  gland. 

Pineal  oland.  —  The  pineal  gland  is  a  small  reddish-gray  body  of  a  conical 
form  (hence  its  synonym  conarium),  situated  on  the  anterior  part  of  the  nates, 
and  invested  by  a  duplicature  of  pia  mater  derived  from  the  under  part  of  the 
velum  interpositum.  The  pineal  gland,  when  pressed  between  the  fingers,  is 
found  to  contain  a  gritty  matter '  (acervulus)  composed  chemically  of  phosphate 
and  carbonate  of  lime,  and  phosphate  of  magnesia  and  ammonia,  with  some 
organic  matter;  and  is  sometimes  hollow  in  the  interior.  It  is  connected  to  the 
bniQ  by  means  of  two  medullary  cords  called  peduncles  and  a  thin  lamina  derived 
from  the  posterior  commissure ;  the  peduncles  of  the  pineal  gland  are  attached 
to  the  thalami  optici,  and  may  be  traced  along  the  upper  and  inner  margin  of 
those  bodies  to  the  crura  of  the  fornix  with  which  they  become  blended.  From 
the  close  connexion  subsisting  between  the  pia  mater  and  the  pineal  gland,  and 
the  softness  of  texture  of  the  latter,  the  gland  is  liable  to  be  torn  away  in  the 
removal  of  the  pia  mater. 

Behind  the  corpora  quadrigemina  is  the  cerebellum,  and  beneath  the  cerebel- 
lum the  fourth  ventricle.  The  student  must  therefore  divide  the  cerebellum 
down  to  the  fourth  ventricle,  and  turn  its  lobes  aside  to  examine  that  cavity. 

Fourth  ventricle.  —  The  fourth  ventricle  (sinus  rhomboidalis)  is  the  ven- 
tricle of  the  cerebellum.  It  is  situated  on  the  posterior  surface  of  the  medulla 
oblongata  and  pons  Varolii,  is  lozenge-shaped  in  its  form,  and  hounded  on  each 
side  by  a  thick  cord  passing  between  the  cerebellum  and  corpora  quadrigemina, 
called  the  processvs  e  cerebelio  ad  testes,  and  by  the  corpus  resti/orme.  It  is 
covered  in  behind  by  the  cerebellum,  and  by  a  thin  lamella  of  medullary  sub- 
stance, stretched  between  the  two  processus  e  cerebelio  ad  testes,  termed  the 
vtslve  of  Yieusse:ns} 

That  portion  of  the  cerebellum  which  forms  the  posterior  boundary  of  the 
fourth  ventricle  presents  four  small  prominences  or  lobules,  and  a  thin  layer  of 
medullary  substance,  the  veLwfn  meduliare  posterius.  Of  the  lobules  two  are 
plaoed  in  the  middle  line,  the  noduliu  and  uvula,  the  former  being  before  the 

*  Tbis  gritty  matter,  the  brain  sand,  ooiuists  of  round,  mulberry-shaped,  opaque,  oon- 
etotrieally  striated  g^nules ;  also,  of  angular,  stalacUform,  clarate  or  irregalar  bodies, 
haviog  an  nneven,  botryoidal,  scaly  snrface;  also,  of  simple  cylindrical  rigid  fibres 
bnaflSed  or  reticnlar;  also,  of  fine  particles.  It  is  sometimes  foand  in  the  choroid  plex- 
itis and  in  the  pia  mater  and  arachnoid. 

■  Baymond  Vienssens,  a  great  discoverer  in  the  anatomy  of  the  brain  and  oerrona 
■liB.     His  ** Nenrographia  Universalis"  was  pablished  at  Lyons,  in  1685. 
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latter ;  the  remainiDg  two  are  named  amygdala,  or  toDsils,  and  are  situated  one 
on  either  side  of  the  uvula.  Thej  all  project  into  the  cavity  of  the  fourth 
ventricle,  and  the  velum  medullare  posterius  is  situated  in  front  of  them.  The 
valve  of  Vieussens  or  velum  medullare  anterius  is  an  extremely  thin  lamella  of 
medullary  suhstance,  prolonged  from  the  white  matter  of  the  cerebellum  to  the 
testes,  and  attached  on  each  side  to  the  processus  e  cerebello  ad  testes.  Thia 
lamella  is  overlaid  for  a  short  distance  by  a  thin,  transversely-grooved  lobule  of 
gray  substance  (linguetta  laminosa)  derived  from  the  anterior  border  of  the 
cerebellum,  and  its  junction  with  the  testes  is  strengthened  by  a  narrow  slip 
given  off  by  the  commissure  of  those  bodies,  the /rasnulum  veli  meduUarts  ante 
rtoris.  The  anterior  wall,  or  floor  of  the  fourth  ventricle  is  formed  by  two 
slightly  convex  bodies,  fasciculi  teretes  (innominati),  separated  by  a  longitudinal 
groove  which  is  continuous  inferiorly  with  the  posterior  median  fissure  of  the 
spinal  cord.  On  these  bodies  the  gray  substance  (fasciolse  cineresd)  derived 
from  the  interior  of  the  medulla  is  spread  out,  and  at  the  lower  part  of  the  ven- 
triele  forms  several  eminences  or  nuclei,  from  which,  according  to  Stilling,  the 
eighth  and  ninth  nerves,  and  probably  also  the  fifth,  take  their  origin.  Higher 
up  the  fasciculi  teretes  are  crossed  by  several  white  strisB  (lineae  transveiBs), 
the  origin  of  the  auditory  nerves.  Upon  the  lower  part  of  the  floor  of  this  ven- 
tricle is  an  impression  resembling  the  point  of  a  pen,  and  hence  named  calamut 
scriptortus ;  the  lateral  boundaries  of  the  calamus  are  the  processus  clavati  of 
the  posterior  pyramids.  Above,  the  fourth  ventricle  is  bounded  by  the  corpora 
quadrigemina  and  aqueduct  of  Sylvius ;  and  below  by  a  layer  of  pia  mater  and 
arachnoid,  called  the  valve  of  the  arachnoid.  Beneath  this  valve  a  communica- 
tion exists  between  the  ventricles  of  the  brain  and  the  sub-arachnoidean  space. 
Within  the  fourth  ventricle,  and  lying  against  the  uvula  and  tonsils,  are  two 
small  vascular  fringes  formed  by  the  pia  mater,  the  clioroid  plexuses  of  the 
fourth  ventricle. 

LINING    MEMBRANE    OF    THE    YENTRIOLES. 

The  lining  membrane  of  the  ventricles,  ependyma  ventriculorum,  is  a  serous 
layer  distinct  from  the  arachnoid;  it  lines  the  whole  of  the  interior  of  the  lateral 
ventricles,  and  is  connected  above  and  below  with  the  attached  border  of  the 
choroid  plexus,  so  as  to  exclude  all  communication  between  the  lateral  ventrides 
and  the  exterior  of  the  brain.  From  the  lateral  ventricles  it  is  reflected  through 
the  foramen  of  Monro  on  each  side  into  the  third  ventricle,  which  it  invests 
throughout.  From  the  third  it  is  conducted  into  the  fourth  ventricle,  through 
the  iter  a  tertio  ad  quartum  ventriculum,  and  after  lining  its  interior  becomies 
continuous  inferiorly  with  the  sub-arachnoidean  space  of  the  spinal  cord.  The 
lining  membrane  of  the  ventricles  is  provided  with  a  ciliated  epithelium,  and  is 
the  source  of  the  secretion  which  moistens  and  lubricates  their  interior.  The 
fifth  ventricle  has  a  separate  lining  membrane. 

The  epithelium  of  the  ependyma  ventriculorum  is  for  the  most  part  bedded 
on  the  medullary  substance,  but  where  a  substratum  of  areolar  tissue  exists,  as 
in  the  walls  of  the  lateral  ventricles,  and  on  the  septum  lucidum,  and  particu- 
larly where  the  sub-ependymic  tissue  is  thickened,  certain  small  bodies,  corpus- 
cula  amylacea,  are  found  as  a  pathological  formation.  These  bodies  resemble 
starch-granules,  are  round  and  biscuit-shaped,  yellowish  in  color,  and  marked 
by  concentric  striaa. 

CEREBELLUM. 

The  Cerebellum  (figs.  251,  254,  256),  seven  times  smaller  than  the  cerebrum, 
is  situated  beneath  the  posterior  cerebral  lobes,  being  lodged  in  the  posterior 
fossa  of  the  base  of  the  cranium,  and  protected  from  the  superincumbent  pres- 
<inre  of  the  cerebrum  by  the  tentorium  cerebelli.   Like  the  cerebrum,  it  is  com- 
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poeed  of  gray  and  white  sabstaoce,  the  former  occupjing  the  sarface,  the  latter 
the  ioterior,  and  itB  aurfaco  is  fomied  of  parallel  lamellsa  separated  b;  sulci,  aod 
here  and  there  bj  deeper  sulci.  In  form  the  cerebellum  is  obioag  and  flattened, 
its  greater  diameter  being  from  side  to  Eide,  its  two  snrfaccB  looking  upwards 
and  dowQwards,  and  its  borders  being  anterior,  posterior,  and  lateral.  In  con- 
lideration  of  its  shape  the  cerebellum  admits  of  a  division  into  two  hemiapheres, 
into  certain  prominences  termed  processes  and  lobules,  and  into  certain  divisions 
of  it«  substance  called  iobcs,  formed  upon  the  hemispheres  by  the  deeper  sulci 
above  referred  to.  The  two  hemispheres  are  separated  from  each  other  on  the 
nppei  snrface  of  the  cerebellum  by  a  loogitadinal  ridge,  which  is  termed  the 
tuperior  vermiform  proceu,  and  which  forms  a  commiasure  between  them.  On 
the  aotcrior  oorder  of  the  organ  there  is  a  semilunar  notch,  indtura  cerehflli 
anterior,  whicit  embraces  the  corpora  ^nadrigemina.  On  the  posterior  border 
there  ia  another  notch,  mdiura  tereheUi  potterior,  which  receives  the  upper 
part  of  the  falx  cerebelli :  and  on  the  nnder  surface  of  the  cerebellum  is  a  deep 
umire  corresponding  with  the  medulla  oblongata,  and  termed  the  va/kruU 
(valley). 

Each  hemisphere  of  the  cerebellum  [P'"-  253- 

ia  divided  by  means  of  a  toure  (sul- 
cus horiiontalis)  which  runs  along  it8 
free  border,  into  an  upper  and  a  lower 
portion,  and  upon  each  of  these  portions 
eertain  lobes  arc  marked  out.  Thus  on 
the  upper  portion  there  are  two  such 
lobes  separated  by  a  sulcus,  somewhat 
more  strongly  marked  than  the  rest,  and 
extending  deeper  into  the  substance  of 
the  cerebellum ;  they  ate  the  lobu» 
tuperior  unterior  and  lobut  svperior pos- 
terior. On  the  under  portion  of  the 
hemiapbere  there  are  three  such  lobes, 
lumely,  lolui  inferior  anlerior,  me'/iui, 
and  ptitterior,  and  two  additional  ones 
of  peculiar  form,  the  lobus  inferior  in- 
lernna  or  tontil,  and  theyjocrului.  The 
(MutV  (amygdala  is  situated  on  the  side 
of  the  vallecula,  and  projects  into  the 
fimrth  ventricle.  1\ie  Jioeeulu*  or  pneu- 
lOogaBtrio  lobule,  long  and  slender, 
extends  from  the  side  of  the  vallecula 
around  tbe  corpus  restiforme  to  the  eras  cerebelli,  lying  behind  the  filaments 
of  the  eighth  pair  of  nerves. 

Tbe  commissure  between  the  two  hemispheres  is  termed  the  vorm  (vermis), 
that  portion  of  the  worm  which  occupies  the  upper  surface  of  the  cerebellum  us 
&r  back  as  the  horiiontal  fissure  being  the  processus  vermiformis  superior,  and 
that  which  is  lodged  within  the  vallecula  being  the  processus  vermiformis  in- 
ferior. The  tuperior  vermi/orm  proceu  is  a  prominent  longilodinal  ridge,  ex- 
tending from  the  inciaura  anterior  to  the  incisura  posterior.  In  imitation  of  the 
hemispheres,  it  is  divided  into  lobes,  of  which  three  have  received  names, 
Datnely,  the  lobulut  etntraii*,  a  small  lobe  situated  in  the  incisura  anterior;  the 
wtonticuta*  cerebelli,  a  longer  lobe,  having  iu  peak  and  declivity;  and  a  small 
lobe  near  the  incisura  posterior,  the  eommiuuTa  $implex.  The  lobes  of  the 
inferior  vermiform  process  are  four  in  number,  namely,  the  commitmra  brevit, 
ntuated  in  the  inoisura  posterior,  below  the  horizontal  fissure;  i\i<i pyramid, 
a  small  obtusely-pointed  eminence;  a  larger  prominence,  the  ucu/a,  situated 
between  the  tonsils,  and  connected  with  them  by  means  of  a  commissure;  and 
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in  front  of  the  uvula,  the  nodulus.  In  front  of  the  nodulus  is  a  thin  lamina 
of  medulla];y  substance  consisting  of  a  central  and  two  lateral  portions,  the 
velum  meduUare  posterity  (valvula  Tarini),  and  between  this  yelum  and  the 
nodulus  and  uvula  is  a  deep  fossa  which  is  known  as  the  swallow's  nest  (nidus 
hirundinis).  The  velum  meduUare  anterius  is  the  valve  of  Yieussens,  described 
with  the  fourth  ventricle ;  both  these  vela  proceed  from  the  same  point  in  the 
roof  of  that  ventricle,  and  separate  from  each  other  at  an  angle,  the  one  passing 
obliquely  forwards,  the  other  obliquely  backwards. 

When  a  vertical  incision  is  made  into  the  cerebellum,  that  appearance  is  seen 
which  has  been  denominated  arbor  vita  cereheUi;  the  white  substance  in  the 
centre  of  such  a  section  resembles  the  trunk  of  a  tree,  from  which  branches  are 
given  off,  and  from  the  branches  branchlets  and  leaves,  the  two  latter  being 
coated  by  a  moderately  thick  and  uniform  layer  of  gray  substance.  If  the  in- 
cision be  made  somewhat  nearer  to  the  commissure  than  to  the  lateral  border 
of  the  organ,  a  yellowish-gray  dentated  line,  inclosing  medullary  substance 
traversed  by  the  openings  of  numerous  vessels,  will  be  seen  in  the  centre  of  the 
white  substance.  This  is  the  ganglion  of  the  cerebellum,  the  corpus  rhombot- 
deum  or  dentatum,  from  which  the  peduncles  of  the  cerebellum  proceed.  The 
reddish-gray  line  is  dense  and  homy  in  structure,  and  is  the  cut  edge  of  a  thin 
capsule,  open  towards  the  medulla  oblongata. 

The  cerebellum  is  associated  with  the  rest  of  the  encephalon  by  means  of 
three  pairs  of  rounded  cords  or  peduncles,  superior,  middle,  and  inferior.  The 
superior  peduncles,  or  processus  e  cerebello  ad  testes,  proceed  from  the  cerebeUam 
forwards  and  upwards  to  the  testes,  in  which  they  are  lost.  They  form  the  an- 
terior part  of  the  lateral  boundaries  of  the  fourth  ventricle,  and  give  attachment 
by  their  inner  borders  to  the  valve  of  Vieussens,  which  is  stretched  between 
them.  At  their  junction  with  the  testes  they  are  crossed  by  the  fourth  pair  of 
nerves.  The  middle  peduncles,  or  crura  cerebelli  ad  pontem,  the  largest  of  the 
three,  issue  from  the  cerebellum  through  the  anterior  extremity  of  the  sulcus 
horizontalis,  and  are  lost  in  the  pons  YaroliL  The  inferior  peduncles,  or  crura 
ad  medullam  oblongatam,  are  the  corpora  restiformia,  which  descend  to  the 
posterior  part  of  tho  medulla  oblongata,  and  form  the  inferior  portion  of  the 
lateral  boundaries  of  the  fourth  ventricle. 

BASE    OF    THE    BRAIN. 

The  student  should  now  prepare  to  study  the  base  of  the  brain  :  for  thb  pnr- 
poso  the  organ  should  be  turned  upon  its  incised  surface ;  and  if  the  dissection 
have  hitherto  been  conducted  with  care,  he  will  find  the  base  uninjured.  The 
arachnoid  membrane,  some  parts  of  the  pia  mater,  and  the  circle  of  Willis,  must 
be  carefully  cleared  away,  in  order  to  expose  all  the  parts  to  be  examined. 
These  he  will  find  arranged  in  the  following  order  from  before  backwards :  — 

Longitudinal  fissure.  Commencement  of  the  transverse  fissure,' 

Olfactory  nerves.  Optic  commissure. 

Fissure  of  Sylvius,*  Tuber  cinereum, 

Substantia  perforata ;  *  Infundibulum ; 

Corpora  albicantia.  Pons  Varolii, 

Locus  perforatus.  Crura  cerebelli. 

Crura  cerebri ;  Medulla  oblongata. 

The  Longitudinal  fissure  is  the  space  separating  the  two  hemispheres ;  it  is 
continued  downwards  to  the  base  of  the  brain,  and  divides  the  two  anterior  lobes. 
In  this  fissure  the  anterior  cerebral  arteries  ascend  towards  the  corpus  callosum ; 
and  if  the  two  lobes  be  slightly  drawn  asunder,  the  anterior  border  (genu)  of 
the  corpus  callosum  will  be  seen  descending  to  the  base  of  the  brain.     Arrived 

1  [On  each  side.] 
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&t  the  bue  of  the  bnin,  the  oorpiu  cBlloeum  termiaateg  by  a  coDc&ve  border, 
which  IB  prolonged  to  the  commiBBtire  of  the  optic  nerves  by  a  thin  layer  of  gray 
substance,  the  lamina  cinrrea.  The  lamina  cinerea  is  the  aoterior  part  of  the 
iaferior  boundary  of  the  third  ventricle.  On  each  side  of  the  lamina  cinerea  the 
corpus  calloeum  is  continued  into  the  substantia  perforata  and  crura  cerebri,  and, 
upon  the  latter,  forms  a  narrow  medullary  band  lying  externally  to,  and  slightly 
oTerlapping,  the  optic  tract,  the  medulla  tnnominata. 

On  the  under  surface  of  each  anterior  lobe,  on  cither  side  of  the  longitudinal 
fissure,  is  the  ol/actorff  nerve,  with  its  bulb. 

The  Fitture  of  Syhim  bounds  the  anterior  lobe  posteriorly,  and  Beparatea  it 
from  the  middle  lobe;  it  lodges  the  middle  cerebral  artery.  If  this  fissure  be 
followed  outwards,  a  small  isolated  clnst«r  of  five  or  six  convolutions  (gyri  operti) 
will  be  observed;  these  constitute  the  i$land  of  Reil.  The  island  of  Keil, 
together  with  the  substaotia  perforata,  forms  the  bsse  of  the  corpus  striatum. 

Fio.  254. 
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The  Subitantia  per/urala  (locns  perforatus  snticos)  ia  a  triangular  plane  of 
white  Bubsbince,  situated  at  the  inner  extremity  of  the  fissure  of  Sylvius.     It  is 
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named  perforata  from  beiDg  pierced  by  a  number  of  openings  for  small  arteries, 
which  enter  the  brain  in  this  situation  to  supply  the  gray  substance  of  the  corpus 
striatum. 

Passing  backwards  on  each  side  beneath  the  edge  of  the  middle  lobe,  is  the 
commencement  of  the  great  tramverse  Jiisure,  which  extends  beneath  the  hemi- 
sphere of  one  side  to  the  same  point  on  the  opposite  side.  A  probe  passed  into 
this  fissure  between  the  cms  cerebri  and  middle  lobe  will  enter  the  middle  coma 
of  the  lateral  ventricle. 

The  Optic  commi^ure  is  situated  on  the  middle  line ;  it  is  the  point  of  com- 
munication between  the  two  optic  nerves. 

The  Tuher  cinereum  is  an  eminence  of  gray  substance  situated  immediately 
behind  the  optic  commissure,  and  in  front  of  the  corpora  albicantia.  From  its 
centre  there  projects  a  small  conical  body  of  gray  substance,  apparently  a  pro-, 
longation  of  the  tuber  cinereum,  the  infundihuluin.  The  infundibulnm  is  hol- 
low, inclosing  a  short  csecal  canal,  which  communicates  with  the  cavity  of  the 
third  ventricle;  and  below  the  termination  of  the  canal,  the  conical  process 
becomes  connected  with  the  pituitary  gland.  The  infundibulnm  and  tuber  cine- 
reum form  part  of  the  floor  of  the  third  ventricle. 

The  Pituitari/  gland  (hypophysis  cerebri)  is  a  small,  flattened,  reddish-gray 
body,  situated  in  the  sella  turcica,  and  closely  retained  in  that  situation  by  the 
dura  mater  and  arachnoid.  It  consists  of  two  lobes,  closely  pressed  together, 
the  anterior  lobe  being  the  larger  of  the  two  and  oblong  in  shape,  the  posterior 
round.  Both  lobes  are  connected  with  the  infundibulnm,  but  the  latter  is  so 
soft  in  texture  as  to  be  generally  torn  through  in  the  removal  of  the  brain.  In- 
deed, for  the  purposes  of  the  student,  it  is  better  to  eflcct  this  separation  with 
the  knife,  and  leave  the  pituitary  body  in  situ,  to  be  examined  with  the  base  of 
the  cranium. 

The  Corpora  albicantia  (mamillaria,  pisiformia,  bulbi  fomicis)  are  two  white 
convex  bodies,  having  the  shape  and  size  of  peas,  situated  behind  the  tuber 
cinereum,  and  between  the  crura  cerebri.  They  are  a  part  of  the  crura  of  the 
fornix,  which,  after  their  origin  from  the  thalami  optici,  descend  (radix  desoen- 
dens)  to  the  base  of  the  brain,  and  making  a  sudden  curve  upon  themselves 
previously  to  their  ascent  (radix  ascendens)  to  the  lateral  ventricles,  constitute 
the  corpora  albicantia.  When  divided  by  section,  these  bodies  will  be  found  to 
be  composed  of  a  capsule  of  white  substance,  containing  gray  matter,  the  gray 
matter  of  the  two  corpora  being  connected  by  means  of  a  commissure. 

The  Locus  perforatum  (posticus)  is  a  layer  of  whitish-gray  substance,  con- 
nected in  front  with  the  corpora  albicantia,  behind  with  the  pons  Varolii,  and 
on  each  side  with  the  crura  cerebri,  between  which  it  is  situated.  It  is  perfo- 
rated by  several  thick  tufts  of  arteries,  which  are  distributed  to  the  thalami  optici 
and  third  ventricle,  of  which  latter  it  assists  in  forming  the  floor.  It  is  also 
called  the  pons  Tarini. 

The  Crura  cerebri  (peduncles  of  the  cerebrum)  are  two  thick  white  cords, 
which  issue  from  the  anterior  border  of  the  pons  Varolii,  and  diverge  to  enter 
the  thalami  optici  and  corpora  striata.  By  their  outer  side  the  crura  cerebri  arc 
continuous  with  the  corpora  quadrigemina,  and,  above,  they  constitute  the  lower 
boundary  of  the  aqueduct  of  Sylvius.  Within,  they  contain  gray  matter,  which 
has  a  semilunar  shape  when  the  cms  is  divided  transversely,  and  has  been 
tormed  the  locus  niger.  The  third  nerve  will  be  observed  to  arise  from  the  inner 
side  of  each  cms,  and  the  fourth  nerves  wind  around  their  outer  border  from  above. 

The  Pons   Varolii^  (protuberantia  annularis,  nodus  encephali)  is  the  broad 

'  Constant  Varolius,  Professor  of  Anatomy  in  Bologna :  died  in  1578.  He  dissected  the 
braia,  in  the  course  of  its  fibres,  beginning  from  the  medulla  oblongata ;  a  plan  which  haA 
since  been  perfected  by  Vieussens,  and  by  Gall  and  Spurzheim.  The  work  containiDg  hit 
mode  of  dissection,  <*  De  Resolutione  Corporis  Humani/'  was  published  after  his  death,  it 
1591. 
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tnMSverse  band  of  white  fibres  which  arches  like  a  bridge  across  the  upper  part 
of  the  medulla  oblongata ;  and,  contracting  on  each  side  into  a  thick  rounded 
cord,  enters  the  substance  of  the  cerebellum  under  the  name  of  the  cms  cere- 
belli.  There  is  a  groove  along  its  middle  which  lodges  the  basilar  artery.  The 
pons  Varolii  is  the  commissure  of  the  cerebellum,  and  associates  the  two  lateral 
lobes  in  their  common  function.  Resting  against  the  pons,  near  its  posterior 
border,  is  the  sixth  pair  of  nerves.  On  the  anterior  border  of  the  cms  ccrebelli, 
at  each  side,  is  the  thick  bundle  of  filaments  belonging  to  the  fifth  nerve,  and 
lying  against  its  posterior  border,  the  seventh  pair  of  nerves.  The  upper  sur- 
face of  the  pons  forms  part  of  the  floor  of  the  fourth  ventricle. 

MEDULLA    OBLONGATA. 

The  medulla  oblongata  (bulbus  rachidicus),  is  the  upper  enlarged  portion  of 
the  spinal  cord.  It  is  somewhat  conical  in  shape,  and  a  little  more  than  an  inch 
in  lenerth,  extending  from  the  pons  Varolii  to  a  point  corresponding  with  the 
upper  border  of  the  atlas.    On  the  middle  line  in  front 

and  behind,  the  medulla  oblongata  is  marked  by  two  Fio-  255. 
▼ertical  fissures,  the  anterior  and  posterior  median  fis- 
sures, which  divide  it  superficially  into  two  symmetrical 
lateral  cords  or  columns ;  whilst  each  lateral  column  is 
subdivided  by  shallow  grooves  into  three  smaller  cords, 
namely,  the  corpora  pjrramidalia,  corpora  olivaria,  and 
corpora  restiformia. 

The   Corpora  pyramvJalia  are  two  narrow  convex 

oords.  tapering  slightly  from   above  downwards,  and  q,o««««. -^- „,^„,,^ 

ntnated  one  on  either  side  of  the  anterior  median  fis-  oblohoata  made  »cro«B  the 

sure.     At  about  an  inch  below  the  pons  the  corpora  lower  part  of  the  corpora 

pyramidalia  communicate  across  the  fissure  by  a  decus-  oliraria;  aOer  Arnold,   l,  l. 

sation  of  their  fibres,  and  at  their  point  of  entrance  into  Corpora  pyramidalia.  2.  An- 

the  pons  are  constricted  into  round  oords.     The  fissure  tenor  median  fissure.  3.Cor- 

u  somewhat  enlarged  by  this  constriction,  and  the  en-  P««  olivare;  with  the  sigsag 

laired  space  has  received  the  name  of  foramen  caecum  «"^"°«  ""^ ^'^  corpus  denu- 

(Vioq  d' Azyr)  of  the  medulla  oblongata.  I^""'    *'  ^°7"'  re.tiforme. 

rm/     rt  1'        '      /^  j?  5.  Gray    substanoe    of   the 

The  Corpora  ohvaria  (named  from  some  resem-  __  .'  ..-  ^^  -  r««.^« 
..  .,«        ^  I'v^  %  t  11         1      corpus restitorme.  o.  V/orpora 

bknce  m  shape  to  an  ohve)  are  two  oblong,  oval-shaped,    py^^idaiu   postariora,  or 

oooTex  bodies,  of  about  the  same  breadth  as  the  corpora   fuoiouli  graciles.    7.  Floor 
pjnunidalia,  about  half  an  inch  in  length,  and  some-    of  the  fourth  TCDtricle. 
what  larger  above  than  below.     The  corpus  olivare  is 

ntnated  immediately  external  to  the  corpus  pyramidale,  from  which,  and  from 
the  corpus  restiforme,  it  is  separated  by  a  groove.  In  this  groove  some  longitu- 
dinal fibres  are  seen  which  inclose  the  base  of  the  corpus  olivare,  and  have  been 
nMmed  funiculi  Biliqu a,  those  yfhich  lie  to  its  inner  side  being  the  funiculus 
iotemus,  and  those  to  its  outer  side  the  funiculus  eztemus.  Besides  these  there 
are  other  fibres  which  cross  the  corpus  olivare  obliquely,  these  are  the  fibra 
areiformes.  When  examined  by  section  the  corpus  olivare  is  found  to  be  a  gan- 
^ioo  deeply  imbedded  in  the  medulla  oblongata,  and  meeting  its  fellow  at  the 
middle  line  behind  the  corpus  pyramidale.  The  ganglion  of  the  corpus  olivare 
(corpus  dentatum,  nucleus  olivso),  like  that  of  the  cerebeDum,  is  a  ycllowish- 
graj  dentated  capsule,  open  behind,  and  containing  gray  substance  and  trans- 
Tcne  white  fibres.  The  nervous  filaments  which  spring  from  the  groove  on  the 
anterior  border  of  the  corpus  olivare^  are  those  of  the  hypoglossal  nerve ;  and 
those  on  its  posterior  border  are  the  glosso-pharyngeal  and  pneumogastric. 

The  Corpora  restiformxn  (restis,  a  rope)  comprehend  the  whole  of  the  poste- 
fior  half  of  each  lateral  column  of  the  medulla  oblongata.     They  are  separated 
ftom  the  corpora  olivaria  by  the  grooves  already  spoken  of;  posteriorly  they  arc 
26 
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dmded  fiom  each  otlier  bj  the  posterior  median  fiaRiire  and  fourth  TSntriole,  ud 
Hnperiorly  they  diverge  and  cnrve  backwards  to  eater  the  cerebellnm,  and  eon- 


BAia    OF   TBI   BRIIK,  DPOn  WHICH    ■IVIHlt.   BECrlOX!)    BATE  BEKB  HIDB,  ibowillg  th«  dif- 

tributioD  oF  ths  longitndinkl  or  diTerging  flbrei.  1.  McdaJIa  oblODgaU.  2.  On«  lulT  ot  till 
pom  Vvalii.  3.  Cmi  Mrebri  aroaaed  by  tb«  optia  aent  (4),  ind  ipraftding  out  inla  tbi 
thiliDiDi  opUciu  KDd  oorpoi  itrUtnm  to  form  the  eorooa  rftdiftta.  i.  Optic  narra  oeuiU 
origin  :  [fas  nenet  Rbont  tfae  trot  aerabri  and  cerebelti  hts  tbe  lama  M  in  Bgnr«  IGi.  <L  01- 
futor;  nerTe.  T.  Corpora  albicaotia.  On  tfae  left  tide  of  tha  flgnre  &  portiDD  of  tfae  bnla 
baa  been  remoTwl  la  ibow  tba  dialHbntion  of  tha  diTcrpng  flbm.  S.  Fibres  of  tfae  oorpu 
pjiamidais  paiaing  tbrongh  (be  pona  Varalii.  B.  Fibrea  paaaing  Cbrongb  tfae  tbalamoa 
DpIioDa.  ID.  Fibrea  paailog  into  the  oorpui  atmtnm.  II.  Fibrsi  of  the  bamiapbarti. 
11.  The  fifth  nerra :  lt<  two  root*.  13.  Fibrea  of  the  eorpoa  pyramidal*  paising  oatwaida 
with  tfae  oorpui  reitifonna  into  the  anbatince  of  the  cerebellam ;  areiform  Sbm  of  B0II7. 
Tbe  flbret  refeTrad  to  are  tboie  below  the  figure,  the  figure  itielf  raata  on  the  oorpoi  olinr*. 
14.  Section  throngb  one  bemiipfaere  of  the  oerebeilam,  ihowlngtfaa  eorpoa  rhomboidsam  la 
tbe  centre  of  iti  while  labatancej  tfae  arbor  ''>*  '■  ''*<>  *ttn.  It.  Oppoaite  hamiiphere  of 
the  oerebellBm. 

etitnte  its  inferior  pednncles.  Along  the  posterior  border  of  each  corpm  resti- 
forme,  and  marked  off  from  that  body  by  a  groove,  is  a  narrow  white  cord,  sepi^ 
rated  from  ita  fellow  by  the  posterior  fissure.  This  pair  of  narrow  oordi  an 
termed  the  potterior  pyramidt  (fasciculi  graciles).  Each  fascicalos  forma  U 
enlargement  (processus  clavatus)  at  its  upper  end,  and  is  then  loet  in  the  carre- 
eponding  corpos  reitiforme.  The  processus  clavati  are  tlie  lateral  boundariea  of 
the  nib  of  the  calamus  acriptcrius.  The  corpus  restiforme  is  crossed  near  Hi 
entrance  into  the  cereheilum  Dy  the  auditory  nerve,  the  choroid  plexua  ot  ths 
fourth  ventricle,  and  the  pnenmogastric  lobule. 

The  remaining  portions  of  the  medulla  oblongata  visible  from  the  ezteiiOT) 
are  the  two  slightly  convex  columns  which  enter  into  the  formation  of  the  floor 
of  the  fourth  ventricle.     These  columns  are  the  &scionli  teretes  (innominati]. 

SPINAL  COKD. 

The  dissection  of  the  spinal  cord  requires  that  the  spinal  column  should  hi 
ipeoed  throaghont  its  entire  length  by  saving  throngb  the  lamiue  of  Uie  nrtt 
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brsB,  dose  to  the  roots  of  the  traosverse  processes,  aDd  raising  the  arches  with  a 
chisel ;  the  muscles  of  the  back  having  been  remoyed  as  a  preliminary  step. 

The  Spinal  column  contains  the  tpinal  card,  or  medulla  spinalis ;  the  root$  of 
the  tpinal  nerves;  and  the  membranes  of  the  cord,  viz.,  the  dura  mater j  araeh* 
naidy  pia  mater,  and  memhrana  dentata. 

The  Dura  mater  spinalis  [see  fig.  269]  is  a  cylindrical  sheath  of  fibrous 
membrane,  identical  in  structure  with  the  dura  mater  of  the  skull,  and  continu- 
ous with  that  membrane.  At  the  margin  of  the  occipital  foramen  it  is  closely 
adherent  to  the  bone ;  by  it9  anterior  surface  it  is  attached  to  the  posterior  com- 
mon ligament,  and  below,  by  means  of  its  pointed  extremity,  to  the  coccyx.  In 
the  rest  of  its  extent  it  is  comparatively  free,  being  connected,  by  a  loose  areolar 
tissue,  to  the  walls  of  the  spinal  canal.  In  this  areolar  tissue  there  exists 
a  quantity  of  reddish,  oily,  adipose  substance,  somewhat  analogous  to  the  mar- 
row of  long  bones.  On  either  side  and  below,  the  dura  mater  forms  a  sheath  for 
each  of  the  spinal  nerves,  to  which  it  is  closely  adherent.  Upon  its  inner  sur- 
face it  is  smooth,  being  lined  by  the  arachnoid ;  and  on  its  sides  may  be  seen 
double  openings  for  the  two  roots  of  each  of  the  spinal  nerves. 

The  Arachnoid  is  a  continuation  of  the  serous  membrane  of  the  brain.  It 
incloses  the  cord  very  loosely,  being  connected  to  it  only  by  long  slender  fila- 
ments of  areolar  tissue,  and  by  a  longitudinal  lamella  which  is  attached  to  the 
posterior  aspect  of  the  cord.  The  areolar  tissue  is  most  abundant  in  the  cervical 
region,  and  diminishes  in  quantity  from  above  downwards ;  and  the  longitudinal 
lamella  is  complete  only  in  the  dorsal  region.  The  arachnoid  passes  off  from 
the  cord  on  either  side  with  the  spinal  nerves,  to  which  it  forms  a  sheath ;  and 
18  then  reflected  on  the  dura  mater.  A  connexion  exists  in  several  places  be- 
tween the  arachnoid  and  dura  mater.  The  space  between  the  arachnoid  and 
the  spinal  cord  is  identical  with  that  already  described  as  existing  between  the 
same  parts  in  the  brain,  the  sub-arachnoidean  space.  It  is  occupied  by  a  serous 
fluid,  sufficient  in  quantity  to  expand  the  arachnoid,  and  fill  completely  the  cavity 
of  the  dura  mater.  The  sub-arachnoidean  or  cerebrospinal  fluid  keeps  up  a 
constant  and  gentle  pressure  on  the  entire  surface  of  the  brain  and  spinal  cord, 
and  yields  with  the  greatest  facility  to  the  various  movements  of  the  cord,  giving 
to  those  delicate  structures  the  advantage  of  the  principles  so  usefully  applied  by 
Br.  Amott  in  the  hydrostatic  bed. 

The  Pia  mater  is  the  immediate  investment  of  the  cord ;  and,  like  the  other 
membranes,  is  continuous  with  that  of  the  brain.  It  is  not,  however,  like  the 
pia  mater  cerebri,  a  vascular  membrane ;  but  is  dense  and  fibrous  in  structure, 
and  contains  but  few  vessels.  It  invests  the  cord  closely,  and  sends  a  duplica- 
tore  into  the  anterior  median  fissure,  and  another,  extremely  delicate,  into  the 
posterior  median  fissure.  It  forms  a  sheath  for  each  of  the  fasciculi  of  the 
serves,  and  for  the  nerves  themselves ;  and,  inferiorly,  at  the  conical  termina- 
tion of  the  cord,  is  prolonged  downwards  as  a  slender  ligament  (JUum  terminale'), 
which  descends  through  the  centre  of  the  cauda  equina,  and  is  attached  to  the 
dara  mater  lining  the  canal  of  the  coccyx.  This  attachment  is  a  rudiment  of 
the  o^ginal  extension  of  the  spinal  cord  into  the  canal  of  the  sacrum  and  coccyx. 
The  pia  mater  has,  distributed  to  it,  a  number  of  nervous  plexuses. 

The  Afembrana  dentata  (ligamentum  dentatum)  is  a  thin  process  of  pia  mater 
sent  off"  from  each  side  of  the  cord  throughout  its  entire  length,  and  separating 
the  anterior  ^m  the  posterior  roots  of  the  spinal  nerves.  The  number  of  ser- 
rations on  each  side  is  about  twenty,  the  first  being  situated  on  a  level  with  the 
ooeipital  foramen,  and  having  the  vertebral  artery  and  hypoglossal  nerve  passing 
in  front  and  the  spinal  accessory  nerve  behind  it,  and  the  last  opposite  the  first 
or  seoond  lumbar  vertebra.  Below  this  point  the  membrana  dentata  is  lost  in 
tlie  fihim  terminale  of  the  pia  mater.  The  use  of  this  membrane  is  to  maintain 
ika  position  of  the  spinal  cord  in  the  midst  of  the  fluid  by  which  it  is  sur- 
niuMlcd. 
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The  Spinal  cord  of  tbe  adult,  somewhat  less  than  eighteen  inches  in  length, 
extends  from  the  pons  Varolii  to  opposite  the  first  or  second  lumbar  vertebra, 
where  it  terminates  in  a  conical  point,  retained  in  position  by  the  filum  tenni- 
nale ;  in  tho  child,  at  birth,  the  cone  reaches  the  middle  of  the  third  lumbar 
vertebra,  and  in  the  embryo  is  prolonged  as  far  as  the  coccyx.  It  presents  a 
difference  of  diameter  in  different  parts  of  its  extent,  and  has  three  enlarge- 
ments. The  uppermost  of  these  is  the  medulla  oblongata;  the  next  corresponds 
with  the  origin  of  the  nerves  destined  to  the  upper  extremities  (brachial) ;  and 
the  lower  enlargement  (lumbar)  is  situated  near  it9  termination,  and  corresponds 
with  the  attachment  of  the  nerves  which  are  intended  for  the  supply  of  the 
lower  limbs.  The  brachial  enlargement  is  flattened  from  before  backwards,  and 
extends  from  the  third  cervical  vertebra  to  the  first  dorsal ;  the  lumbar  enlarge- 
ment is  flattened  from  side  to  side,  and  is  smaller  than  the  brachial.  The  spinal 
cord  gives  off  near  its  termination  that  assemblage  of  nerves  whicb  has  received 
the  name  of  cauda  equina;  the  cauda  equina  being  the  roots  of  the  lumbar  and 
sacral  nerves  elongated  by  the  growth  of  the  spine,  the  ganglia  of  the  posterior 
roots  being  held  in  connexion  with  the  intervertebral  foramina  through  which 
the  nerves  pass. 

In  form,  the  spinal  cord  is  a  flattened  cylinder,  and  presents  on  its  anterior 
surface  a  fissure,  which  extends  into  the  cord  to  the  depth  of  one-third  its  dia- 
meter. This  is  the  anterior  median  fissure.  If  the  sides  of  the  fissure  be  gently 
separated,  they  will  be  seen  to  be  connected  at  the  bottom  by  a  layer  of  medul- 
lary substance,  the  anterior  white  commissure.  In  the  middle  line  behind  and 
corresponding  with  the  fissura  anterior  is  the  posterior  median  fissure,  which 
exists  as  a  fissure  only  in  tho  upper  part  of  the  cervical  and  in  the  lumbar  por- 
tion of  the  cord.  Between  these  points  its  place  is  occupied  by  a  series  of  per- 
forations which  transmit  the  bloodvessels  to  the  gray  substance.  It  extends 
more  deeply  into  the  cord  than  the  anterior  fissure,  and  reaches  the  gray  sub- 
stance of  the  interior.  These  two  fissures  divide  the 
Fio.  257.  medulla  spinalis  into  two  lateral  portions,  whicb  are  con- 

nected to  each  other  by  the  white   commissure  which 
forms  the  bottom  of  the  anterior  fissure,  and  by  a  com- 
missure of  gray  matter  situated  behind  the  former.     On 
either  side  of  the  posterior  median  fissure  is  a  slight  line 
which  bounds  on  each  side  the  posterior  median  columns. 
Section  OP  THE  8PI5AL     These  columns  are  most  apparent  at  the  upper  part  of 
CORD  made  between  the     ^he  cord,  in  the  medulla  oblongata,  where  they  have  re- 
third  and  fourth  eeryicia     ^^^^^^   ^^^    ^^^^   ^^   posterior  pyramids,  or   funicuK 

nerves.    1.  Anterior  me-  .,  r  trj  f  '^"^ 

dian  fissure.     2.  Inden-      ^^        \i        i-  t  j         xi.  i   n       « 

taUon  corresponding  in  .  "^^^  ^*°®''  "°®8  are  observed  On  the  medulla,  the  ante- 
situation  with  the  poste-  ^^^  ^^^  posterior  lateral  sulci,  corresponding  with  the 
rior  median  fissure,  which  attachment  of  the  anterior  and  posterior  roots  of  the 
latter  is  not  distinguish-  spinal  nerves.  The  anterior  lateral  sulcus  is  a  mere 
able  at  this  part  of  the  trace,  marked  only  by  the  attachment  of  the  filaments  of 
cord.  3, 3.  Antero-lateral  the  anterior  roots ;  the  posterior  lateral  sulcus  i9  some- 
columns  of  the  spinal  what  more  evident. 

cord.    4, 4.  Posterior  co-  These  fissures  and  sulci  indicate  a  division  of  the  spinal 

lumns.  5.  Anterior  comu  oord  into  three  pairs  of  columns,  namely,  anterior,  lateral, 

of  gray  matter.    6.  Pos-  and  posterior;  or,  as  they  are  frequently  described,  into 

T'T\l\^B\lll^JiT'o^  antero-lateral  and  posterior.    The  anterior  and  part  of  the 

terior."  ^s!  Isthmus'^^^or  ^^^^^  Columns  are  the  columns  of  motion ;  the  posterior 

commissure    connecting  P^^  ^^  '^®  lateral,  and  the  posterior  columns,  the  columns 

the  gray  matter  of  the      of  sensation. 

two  sides  of  the  cord.  If  a  transverse  section  of  the  spinal  cord  be  made,  its 

internal  structure  may  be  seen  and  examined.     It  wil 
then  appear  to  be  composed  of  two  hollow  cylinders  of  white  substance  placei 
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side  bj  side,  and  connected  by  a  narrow  tchtie  commisiure.  Each  cjlinder  is 
filled  with  gray  substance,  which  is  connected  by  a  commissure  of  the  same 
matter  {gray  commisture).  The  form  of  the  gray  substance,  as  observed  in  the 
section,  is  that  of  two  irregularly  curved  or  crescentic  lines  joined  by  a  trans- 
verse band.  The  extremities  of  the  curved  lines  corresponding  with  the  sulci 
of  origin  of  the  anterior  and  posterior  roots  of  the  nerves,  are  termed  cornua ; 
the  anterior  cornu  is  short  and  thick ;  the  poUerior  comu,  long  and  slender, 
reaches  nearly  to  the  surface  of  the  sulcus  lateralis  posterior. 

CRANIAL   NERVES. 

The  PAIRS  of  cranial  nerves  are  nine  or  twelve  in  number,  according  as  the 
arrangement  of  Willis  or  Soemmering  is  adopted ;  the  former  has  been  generally 
used  in  this  country ;  but  is  greatly  inferior  to  the  latter,  which  b  universally 
employed  on  the  continent.  Willis  numbered  the  pairs  of  nerves  in  correspond- 
ence with  the  openings  in  the  base  of  the  cranium,  and  included  amongst  them, 
as  the  tenth  pair,  the  sub-occipital  or  first  cervical  nerve,  now  considered  as  a 
spinal  nerve.  Soemmering,  more  properly,  treats  the  facial  and  the  auditory 
nerve  as  separate  pairs,  under  the  name  of  seventh  and  eighth ;  the  glosso- 
pharyngeal as  the  ninth  pair;  the  pneumogastric  the  tenth;  the  spinal  accessory 
the  eleventh;  and  the  hypoglossal  the  twelfth.  They  may  be  arranged  in  a 
tabular  form,  as  follows : — 

1st.    Olfiictory. 

2nd.  Optic. 

3rd.  Motores  oculorum. 

4th.  Pathetici  (trochlcares). 

5th.  Trifacial  (trigemini). 

6th.  Abducentes. 
7*ii    i  Facial  (portio  dura).  7th.  Soemmering. 

'"*•    (  Auditory  (portio  mollis).  8th. 

(  Glosso-pharyngcal.  9th. 

8th.  -<  Pneumogastric  (vagus,  par  vagum).  10th. 

(^  Spinal  accessory.  11th. 

9ih.  Hypoglossal  (lingual).  12th. 

Functionally  or  physiologically  the  cranial  nerves  admit  of  division  into  three 
groups,  namely,  nerves  of  special  sense,  nerves  of  motion,  and  compound  nerves, 
that  18,  nerves  which  contain  fibres  both  of  sensation  and  motion.  The  nerves 
belonging  to  these  groups  are  the  following : — 

C  1st.   Olfactory. 
Special  sense.  •<  2nd.  Optic. 

(7th.  Auditory. 
f  3rd.  Motores  oculorum. 
4th.  Pathetici. 
Motion.  .  .  .I  6th.  Abducentes. 

7th.  Facial. 
^9th.  Hypoglossal. 

(5th.  Trifacial. 
8th.  Glosso-pharyngeal. 
<<     Pneum^aetric. 
<<     Spinal  accessory. 

The  fourth,  facial,  and  three  nerves  of  the  eighth  pair  were  considered  by  Su 
Charles  Bell  to  form  a  system  apart  from  the  rest^  and  to  be  allied  in  the  func- 
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tioDS  of  ezprefsioD  and  respiration.  In  ooosoiiaDce  with  this  view  he  termed 
tbem  rcMpiratory  nerrei,  and  he  gave  to  that  part  of  the  medulla  oblongata  from 
which  the;  arise  the  name  of  rt^iralory  tract. 

First  PAID.  Oltactort.  —  The  ol&ctory  nerve  aritet  hj  three  roola;  an 
inner  or  thort  root  from  the  inner  and  posterior  part  of  the  anterior  lobe  close  to 
the  substantia  perforata ;  a  middle  root  from  a  papilla  of  gray  matter  (carancnkt 
mamillaris),  imbedded  in  the  anterior  lobe,  its  white  fibres  being  derived  from 
the  corpus  striatum  j  and  an  external  or  long  root,  which  may  be  traced  as  a 
white  streak  along  the  fissnre  of  Sylvius  ioto  the  middle  lobe,  where  it  is  oon- 
tinuouN  with  the  fibres  of  the  anterior  commissure  and  the  exterior  whit«  sub- 
stance of  the  thalamus  opticus.  The  nervous  cord  formed  by  the  union  of  Uie 
three  roots  is  soft  in  texture,  prismoid  in  shape,  and  imbedded  in  a  snloos 
between  two  convolutions  on  the  under  surface  of  each  anterior  lobe  of  tbe 
brain,  lying  between  the  pia  mater  and  arachnoid.     Aa  it  passes  forwards  it 

Fia.  208. 


n  rnada  immediBtelT  to  lbs  Isft  of  Ihe  aipbun,  the  Hsht  DUti 
iHing  preBerred  enUra.  1.  FrooUl  linai.  S.  Nual  bout.  3.  Criilm  galli  prooeu  oTcthmald 
bone.  4.  Spbcuoidil  aiiiiu  of  UR  lida.  S.  SelU  turolcn.  t.  Builw  promu  of  iphtnoid 
and  occipital  bona.  T.  Poilarior  opening  of  tb«  rigbt  narii.  8.  Opanlng  of  tba  Ku Uchlu 
tnba  in  tb*  upper  part  of  the  pbarjni.  9.  Soft  palate  diTlded  ibrouEb  iti  middla.  10.  Cat 
■nrfaoa  of  tba  hard  palate,  a.  Olfaclor;  nam.  b.  lu  three  root*  of  origiii.  &  Iti  bulb, 
ttom  vbicb  tba  filamaDM  are  •eeu  to  proceed  wbieh  ipread  ont  Id  tba  nbitaaee  of  the 
pituitarj  membrane,  d.  Haul  nerTB,  a  braneb  of  tba  opbtbalmio,  daaoandlng  into  the  left 
narii  from  the  anterior  foramen  of  Iha  cribrirorm  plate,  and  diTiding  ioto  iti  external  and 
internal  branch,  e.  Naao-palitiDe  nerre,  a  braoota  tnm  tbe  apbano-palatina  ganglion,  die- 
tribnting  twiga  to  tbe  mnsaai  membraDe  of  tbe  aeptam  naii  in  it*  eoone  to  [/J  th*  antnier 
palatine  foramen,  g.  Branohe*  of  tba  naao. palatine  nana  to  the  palate,  ft.  Anterior  asd 
poaterior  palatine  narTei.     t.  Beptam  naiL 

increases  in  breadth  and  swells  at  its  extremity  into  an  oblong  mass  of  gray  and 
white  Bubdtance,  tbe  bulbtu  olfaetorivt,  which  reels  on  the  cribriform  lamella 
of  the  ethmoid  bone.  From  the  under  surface  of  the  bnlbus  olfactoriua  are  giveo 
off  the  nerves  which  pass  through  the  cribriform  foramina,  and  supply  the 
mucous  membrane  of  the  narea ;  they  are  arranged  into  three  groups,  an  inosr 
group,  reddish  in  color  and  soft,  which  spread  out  upon  the  septum  ouinm;  an 
outer  SToup,  whiter  and  more  firm,  vhich  descend  through  bony  oaula  in  thi 


r  wull  of  the  usres,  tud  ere  dbtiibated  on  the  superior  mcl  middle  tarbi- 
ualed  bo»i?s ;  and  a  middle  group,  which  supply  the  mucous  tuembniDc  of  the 
roof  of  the  oieal  foaase. 

Second  pair.  Optic.  —  The  optlo  nerve,  a  nerve  of  Isrge  aiie,  arUes  from 
the  corpora  geniculata  on  tbe  poEterior  and  inferior  aHpeot  of  the  thalamus  opti- 
cus, from  the  thalamus  itself,  snd  from  the 

Proceeding   from    this    origin    it  [Fw.  269. 

winds  around  the  eras  cerebri  as  a  flattened 
band,  under  the  name  of  Iractw  opticus, 
nnd  joins  witb  its  fellow  in  front  of  the 
tuber  cinereum  to  form  tbe  optic  comntiaure 
(ebiasma).  The  trnctua  opticus  is  united 
with  the  cruH  cerebri  and  tuber  einereuui, 
and  is  covered  in  by  tbe  pia  mater;  the 
commissure  is  also  connected  with  the  tuber 
ctnereum,  from  which  it  receives  fibres,  and 
the  nerve  beyond  the  commissure  diverges 
&om  its  fellow,  becomes  rounded  va  form, 
and  is  inclosed  in  a  sheath  derived  from 
the  arachnoid.  In  passing  through  the 
optic  foramen  the  optio  nerve  receives  a 
eheatb  from  the  dura  mater,  which  splits 
at  thb  point  ioto  two  layers;  one,  which 
becomes  the  periosteum  of  the  orbit;  the 
other,  the  one  in  question,  which  forms  a 
sbeath  tor  the  nerve,  and  is  lost  in  the 
sclerotic  eoBt  of  the  eyeball.     After  a  short 

course   within  the   orbit,  the  optic   nerve        "  ■■-"";  ."- — ■ 

pierces  the  sclerotic  and  choroid  coats  and     ",  „,',"'?'!'  "    "l*"  "    " } 

•^  J     .    .     .,  ,  ...  1, 1.  Globe  of  [he  018!  the  ono  on  Ihi 

eipanos  into  tbe  nervous  membrane  of  the     ^^^^ ,,  nerfoet,  bui  that  on  iho  riKbi 
eyeball,  the  retina.     Near   the  globe,  the     the  lelorotio  and  choroid  removed  lo  i 
nerve  is  pierced  by  a  small  artery,  arteria     ib«  reiin*.    2.  The  chi»sm  of  the  ■ 
centralis  retinae,  wbich  rans  through  tbe 
central  axis  of  tbe  nerve  and  reaches  the 
internal  surface  of  the  retina,  to  whieh  it 
dbtributes  branches. 

The  optic  eommissure  rests  on  the  pro- 
cessus olivaris  of  tbe  sphenoid  bone;  ts 
bounded  by  tbe  lamina  ciucrca  of  tbe  cor- 
pus calloeum  in  front,  by  the  substantia 
perforata  at  each  side,  and  by  the  tuber 
cinereum  behind.  Within  tbe  commissure 
the  innermost  fibres  of  the  optio  nerves 
cross  each  other  to  pass  to  opposite  eyes,  the  outer  fibres  continue  their  course 
uninterruptedly  to  the  eye  of  the  corresponding  aide ;  some  fibres  pass  in  an  arched 
direction  from  one  nerve  to  the  other  behind,  and  others  taking  a  similar  course 
in  front  connect  tbe  two  retinae.  The  neurilemma  of  the  commissure,  as  well 
as  that  of  the  nerves,  is  formed  by  the  pia  mater. 

Third  pair.  Motobes  Oculorcm. — The  motor  ocnU,  a  nerve  of  moderata 
size,  arite*  from  tbe  inner  aide  of  the  eras  cerebri,  olose  to  tbe  pons  Varolii, 
and  puses  forwards  between  the  posterior  cerebral  and  superior  cerebellar 
artery.  It  pierces  the  dura  mater  immediately  iu  front  of  the  posterior  clinoid 
3b;  descends  obliquely  in  the  external  wall  of  the  cavernous  sinus;  and 
«  into  two  branobea  which  cuter  the  orbit  through  the  sphenoidal  fissure 
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and  between  the  two  heads  of  the  external  recttu  mtucle.  The  mperior  bnnah 
ascends,  and  aappUea  the  saperior  rectus  and  levator  palpebne.  The  inferior 
Rends  a  branch  beoeath  the  optio  nerve  to  the  interDal  rectos,  another  to  the 
inferior  rectus,  and  a  long  braDch  to  the  inferior  obliqne  muscle.  From  tho 
latter  a  nhort  thick  branch  is  given  to  the  ophthalmic  ganglion,  forming  its  in- 
ferior root.  The  branohea  of  the  third  nerve  enter  the  mascles  on  their  ooolir 
side. 

The  fibres  of  origin  of  this  nerve  may  be  traced  into  the  pray  flnbstance  of 
the  cms  cerebri,'  into  the  longitudinal  fibres  of  the  pons  Yarolii  or  motor  baot,' 
into  the  corpora  qnadrigemina  and  valve  of  Vieoasens,  and  to  a  gray  nucleus  in 
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may  be  leen.  t.  Superior  portion  of  cmi  cerebri,  termed  tegmentam.  /.  Ite  Inferior  por- 
tion, g.  Tblrd  nerre.  \.  Pool  Tarolil.  i.  Crag  cerebolli,  or  middle  pedonsle  of  the  eert- 
beJlnm.  it.  Inferior  pedaoole  derired  from  tbe  eorpag  regtiforme.  The  magi  Ijlog  in  tb* 
angular  interval  upon  theee  ii  tbe  anperior  padunola.  I,  Fifth  narre  luuing  ftaxa  bet>e«n 
tbe  trangiana  baolooU  of  the  pong  Varolii.  ■■.  Sixth  nerTe.  ■.  Faeial  and  auditory  narre. 
o.  Corpag  oliTwe  oroggad  inlariorlf  b;  tb*  anperaoial  areiform  fibrag.  p.  Corpna  pyrMnidal*. 
q.  Poitaiior  pjnmidg  of  the  mednila  oblongata,   r.  Corpag  ragtiToTDi*.     (.  Fooith  Tonliiele- 

the  floor  of  the  aqueduct  of  Sjlvius.*     In  the  cavernous  sinus  it  receives  one 
or  two  filaments  from  tbe  carotid  plexus,  and  one  from  the  ophthalmic  ner?e. 

Fourth  PAIR  Fathetioi  (trochlesris).  —  The  fourth  is  the  smallest  sere- 
bral  nerve ;  it  arite*  from  the  valve  of  Vioussens  close  to  the  tes^,  and  wind- 
ing around  tbe  cms  cerebri  to  tho  extremity  of  the  petrous  portion  of  tbe  tem- 
poral bone,  pierces  the  data  mat«r  below  tbe  third  nerve,  ana  posses  fortrardsin 
the  outer  wall  of  the  cavernous  sinus  to  the  sphenoidd  fissure.  Id  its  ooniM 
in  the  outer  wall  of  the  sinus  it  is  situated  at  firat  below  the  motor  oculi,  bn( 
afterwards  ascends  and  becomes  the  highest  of  tho  nerves  entering  the  orUt  bj 

>  Ha;o.  ■  SdU;.  ■  USSag. 
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the  spheooidal  fissare.  Oo  eDt«ring  the  orbit  the  nerve  crossea  the  levator  pal- 
pehne  ma§ole  ne&r  its  origiD,  and  ia  dUtributed  oo  the  orbital  earfaoe  of  the 
■sperior  obliqae  or  troohlearis  miuole;  hence  its  synonym  inchUarit. 

The  fibres  of  origin  of  the  two  nerves  communicate  with  each  other  forming 
ft  kind  of  commissure,  while  those  of  the  deep  origin  of  the  nerve  maj  be 
tnced  in  two  &scicu!i  to  a  gray  nucleus  in  the  floor  of  the  aqueduct  of  Sylvitu 
in  front  J  and  to  a  similar  noclens  in  the  floor  of  the  fourth  ventricle  behind. 


CebiSuai.  FiRTia  vitbth  thb  CBiHiDH.     1.  OirMlory  Dcrre  (velliog  At  il)  anterior  ci- 
tr«Bitr  into  tfaa  bulbna  olboUriai.     2,  2.  OpUe  neiru,  puiing  throagb  tin  aplis  fonmiiik 

4t  4,  PatbMlcl;  tb*  nerra  of  tha  left  lida  1)  aMO  pltroiag  tba  don  malar ;  on  tba  right  aids 
tha  dura  nster  ia  ramoTad,  and  tlia  ncrra  maj  ba  tnaad  ChrDogb  tba  eaTarooiu  ainaa. 
i,  6.  Tha  Irigamlnnai  on  tha  laft  aid*  tba  ncrra  la  ttta  maralj  piuaiug  ibrongh  (he  dan 
mstar ;  on  the  right,  the  Omiieriu  gugllon  ud  <la  thna  di>uioni  are  Kaa.  6.  Abdosan- 
tn.  f,  T.  Facial  and  aoditorj  nerra;  on  the  right  lide  the  nerrea  are  traced  Into  tha 
patmna  portion  of  the  temporal  bona.  8,  B.  Oloaio-pharjngeal,  pneamogaitrio,  and  iplnal 
aeeaaaory  narra.  t,  9.  HTpogloiial  nerra,  eonllitlng  of  lereral  fiieleall  piercing  (ba  dun 
matar  Htbt  anterior  eoadjloldformmea.  ID.  Dan  matar  atUebed  to  eriita  gallL  11.  Crlb- 
rffona  plata  of  ethmoid  bone.  lH  Pitaitair  gland  and  innindibalam.  13,  13.  Internal 
mrolld  artariaa.  li,  14.  CaTcmoaa  atoni.  IS.  OaaaeriaD  ganglion.  U.  Ophthalmia  narra. 
IT.  Boparior  raaxUlarj  neria  paaaing  tbrongh  tha  foramen  rotandain.  IS.  lofarior  maxil- 
lary Dana  patting  throngb  tba  foramen  oTsle.  IV.  Intnmeaeentia  gangllfonott  of  the 
beial  Derra ;  the  ncrTa  joining  it  from  (ba  front  la  tba  nami  pelroini  auparfloialia  major. 
W.  Conraa  of  Iba  facial  nerTe  along  the  aqoadBctna  Fallopil  (o  (he  at;lo-maitoid  foramen. 

Branch^*.  —  While  in  the  cavernous  sinus  the  fourth  nerve  gives  off  a  re- 
enrrent  branch,  and  sends  a  hraoch  of  communication  to  the  ophthalmic  nerve, 
the  Ttevrrenl  bratteh,  consisting  of  sympathetio  filaments  derived  from  the  caro- 
tid plexus,  passes  backwards  between  the  layers  of  the  tentorium,  and  divides 
into  two  or  three  filamentu,  which  are  distributed  Ic  the  lining  membrane  of  the 
bteiKl  nnns.     This  reonrrent  nerve  is  sometimes  a  branch  of  the  ophthalmic, 
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and  occasioDallj  proceeds  directly  from  the  carotid  plexus.  Sometimes  tbe 
communication  with  the  ophthalmic  takes  place  in  the  orhit,  in  which  case  the 
lachrymal  nerve  has  the  appearance  of  arising  hy  two  roots. 

Fifth  pair.  Trifacial  (trigeminus.^  —  The  fifth  nerve,  the  great  sensi- 
tive nerve  of  the  head  and  face,  and  the  largest  cranial  nerve,  is  analogous  to 
the  spinal  nerves  in  its  origin  by  two  roots  from  the  anterior  and  posterior 
columns  of  the  spinal  cord,  and  in  the  existence  of  a  ganglion  on  the  posterior 
root.  It  arises,  or  rather  makes  its  appearance  at  the  suHace  of  the  brain,  oo 
the  anterior  part  of  the  lateral  and  constricted  portion  of  the  pons  Varolii,  and 
consists  of  a  large  and  small  fasciculus,  separated  by  a  narrow  interspace,  the 
larger  fasciculus  being  the  posterior  or  sensitive  root;  the  smaller  one,  the 
anterior  or  motor  root.  The  sensitive  root  b  composed  of  from  seventy  to  a 
hundred  filaments,  each  inclosed  in  a  neurilemma  of  pia  mater,  and  the  entire 
bundle  is  bound  together  into  a  single  nerve  and  connected  with  the  motor  root 
by  a  sheath  of  arachnoid  membrane.  The  nerve  then  passes  through  an  oval 
opening  in  the  border  of  the  tentorium,  near  the  extremity  of  the  petrous  bone, 
and  spreads  out  into  a  large  semilunar  ganglion,  the  Gasserian.  If  the  ganglion 
be  turned  over,  it  will  be  seen  that  the  anterior  root  lies  against  its  under  sur- 
face without  having  any  connexion  with  it,  and  may  be  followed  onwards  to  the 
inferior  maxillary  nerve.  The  Gasserian  ganglion  divides  into  three  branches, 
ophthalmic,  superior  maxillary,  and  inferior  maxillary. 

Following  the  nerve  to  its  deep  oru/in,  the  posterior  root  may  be  traced  be- 
tween the  transverse  layers  of  the  pons  Varolii,  behind  the  corpus  olivare,  and 
between  the  corpus  restiforme  and  fasciculus  innominatus  to  the  gray  substance 
of  the  floor  of  the  fourth  ventricle ;  the  anterior  root  being  lost  among  the  lon- 
gitudinal fibres  prolonged  upwards  from  the  corpus  pyramidale,  or,  according  to 
Stilling,  also  pursuing  its  course  to  the  gray  substance  of  the  floor  of  the  fourth 
ventricle.  When  the  posterior  root  is  torn  from  its  attachment  a  cone  of  medul- 
lary substance  is  left  behind,  occasioned  by  the  deeper  embrace  of  the  filaments 
by  the  pia  mater  at  the  periphery  than  in  the  centre  of  the  fasciculus. 

The  Ophthalmic  nerve  is  the  nerve  of  sensation  of  the  eyeball,  lachrymal 
gland,  mucous  membrane  of  the  eye  and  nose,  integument  of  the  forehead  and 
nose,  and  muscles  of  the  eyebrow  and  forehead.  It  arises  from  the  upper  part 
of  the  Gasserian  ganglion  by  a  short  trunk,  about  three-quarters  of  an  inch  in 
length ;  passes  forwards  in  the  outer  wall  of  the  cavernous  sinus,  lying  exter- 
nally to  the  other  nerves,  and  divides  into  three  branches.  Previously  to  its 
division  it  receives  several  filaments  from  the  carotid  plexus,  and  gives  off  a  small 
recurrent  nerve,  which  passes  backwards  with  the  recurrent  branch  of  the  fourth 
nerve  between  the  two  layers  of  the  tentorium  to  the  lining  membrane  of  the 
lateral  sinus. 

The  Branches  of  the  ophthalmic  nerve  are,  the — 

Frontal,  Lachrymal,  Nasal. 

The  Frontal  nerve  enters  the  orbit  immediately  to  the  outer  side  of  the  fbuth 
nerve,  and  passing  forwards,  for  some  distance,  upon  the  levator  palpebra 
muscle,  divides  into  a  supraorbital  and  supra-trochlear  branch. 

The  supraorbital  branch,  the  proper  continuation  of  the  nerve,  passes  oat  of 
the  orbit  through  the  supraorbital  notch,  in  company  with  the  supraorbital 
artery,  and  after  giving  filaments  to  the  upper  eyelid,  muscles  of  the  forehead 
and  pericranium,  divides  into  two  cutaneous  branches,  internal  and  external. 
The  internal  branch  pierces  the  occipito-frontalis  and  is  distributed  to  the  int^a- 
ment  as  far  as  the  summit  of  the  head.  The  external  branch  of  larger  siie  oom- 
munieates  with  the  facial  nerve,  and  piercing  the  occipito-frontalis  supplies  the 
integument  as  far  back  as  the  occiput. 
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The  iupra^trochlear  branch  passes  inwards  to  the  angle  of  the  orbit,  above 
the  pollej  of  the  superior  oblique  musolo;  and  is  distributed  to  the  inner  angle 
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DIA6RAM  8BOWINO   TBS   PIPTH    PAIR   OP  IflRTBS    WITH   ITS    BRARCHKS.      1.   Origin    Of  the 

nerre  by  two  roots.  3.  The  nenre  escaping  from  the  pons  Varolii.  3.  Gasserian  ganglion. 
4.  Ophthalmic  nerve.  6.  Frontal  nenre  gi^ng  off  the  sapra-trochlear  branch,  and  escaping 
on  the  forehead  throngh  the  supraorbital  foramen.  6.  Lachrymal  nerre.  7.  Nasal  nerye, 
pafting  at  8  through  the  anterior  ethmoidal  foramen,  and  giving  off  the  infra-trochlear 
branch.  9.  Communication  (superior  root)  of  the  nasal  nenre  with  the  ophthalmic  ganglion. 
10.  A  imall  portion  of  the  third  nerve  with  which  the  ganglion  is  teen  communicating  (infe- 
rior root);  Uie  ganglion  gives  off  the  ciliary  nerres  from  its  anterior  aspect  11.  Superior 
■axillary  nerve.  IS.  Orbital  branch.  13.  Spheno-palatine  nerves  communicating  with 
Meekel's  ganglion  ;  the  three  branches  from  the  lower  part  of  the  ganglion  are  the  palatine 
nervee.  14,  14.  Superior  dental  nerves,  posterior,  middle,  and  anterior,  forming  by  their 
communications  the  superior  maxillary  plexus.  15.  Infraorbital  branches  distributed  to  the 
ebeek.  16.  Inferior  maxillary  nerve.  17.  Its  anterior  or  muscular  trunk.  18.  The  poste- 
rior trunk ;  the  two  divisions  are  separated  by  an  arrow.  19.  Oustatory  nerve.  20.  Chorda 
tjmpani  joining  it  at  an  acute  angle.  21.  Submaxillary  ganglion.  22.  Inferior  dental 
Bcrve.  23.  Mylo-hyoidean  branch.  24.  Auriculo-temporal  nerve,  dividing  behind  the 
artieiilation  of  the  lower  jaw,  to  reunite  and  form  a  single  trunk.  25.  Its  braneh  of  column- 
Bication  with  the  &eial  nerve.    20.  Continuation  of  its  trunk  to  the  temple. 

of  the  eye,  root  of  the  nose,  and  integument  of  the  middle  line  of  the  forehead. 
It  communicates  with  the  infra-trochlear  branch  of  the  nasal  nerve. 

The  Lachrymal  nerve,  the  smallest  of  the  three  branches  of  the  ophthalmic, 
enters  the  orbit  on  the  outer  side  of  the  frontal,  but  inclosed  in  a  separate  sheath 
of  dura  mater;  and  passes  forwards,  above  the  upper  border  of  the  external 
rectus  muscle,  and  in  company  with  the  lachrymal  artery  to  the  lachrymal  gland, 
where  it  divides  into  two  branches,  superior  and  inferior.  The  tupericr  branch 
pMses  over  the  gland  which  it  supplies  on  the  upper  surface,  and  traversing  a 
fonmen  in  the  malar  bone,  communicates  with  the  subcutaneus  mal»  and  facial 
nerve.  The  inferior  branch  supplies  the  under  surface  of  the  gland,  upper  lid 
and  outer  angle  of  the  eye. 

The  lachrymal  nerve  sometimes  receives  the  branch  of  the  fourth  nerve 
destined  for  the  ophthalmic,  and  appears  to  arise  by  two  roots. 

The  Nawal  nerve  (naso-ciliaris)  enters  the  orbit  between  the  two  heads  of  the 
«rtem*l  rectus  and  between  the  two  branches  of  the  third  nerve.  It  crosses  the 
eytie  nerve  in  company  with  the  ophthalmic  artery,  and,  passing  over  the  inter- 
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Dal  rectus,  entcn  the  anterior  ethmoidal  foramen,  by  vhioh  it  is  oondaoted  to 
the  oribriform  plate  of  the  ethmoid  bone.    It  then  passes  through  the  slit4ikfl 


i  after  Arnold.  1.  Section  of  frontal 
id  tfa«  oipber  ia  tha  rranUl  ainua,  and  in  front,  tbe  inlegnmant. 
i.  Snperior  maxillHr;  bona  j  tb»  lectioc  in  front  of  tha  aipber  iihiblti  tha  mailllarj  linu. 
8.  Part  of  apbenoid  bans.  t.  Ltvalor  palpebral  and  inperior  reatai  mnicle.  6.  SBpaiior 
obliqae  muaelr.  6.  tnterlor  obllqne.  T.  OcdIst  half  of  tbe  eiltnial  r«oIai  drawn  forwaidi. 
S.  Orbital  half  of  tba  aitcimal  rectai  turned  downwardi.  On  Ibia  mnacla  the  aiith  narra  li 
aa«D  dividiDg  Into  branctaes.  8.  Inferior  rectui.  10.  Optia  nam.  11.  Internal  oarotid  arter; 
emerging  i^om  tba  oaTerDoni  ainna.  12.  Ophthalmia  arlerj.  IS.  Third  nerve.  II.  Braoeh 
of  tlia  third  nerre  to  tba  loferlor  nbliqne  muscle.  Between  tbla  and  the  liith  nerre  (8)  b 
Boen  the  bisueh  whiob  luppliea  tbe  inferior  rectna ;  iti  branch  to  the  ophthalmio  ganglion  la 
Mtn  proceeding  ftam  the  upper  aide  of  tbe  trunk  of  the  nerve,  at  tba  bottom  ot  the  orblb 
15.  Fonrtb  nerre.  IS.  Tmnk  of  tbe  fifth  nerie.  IT.  Oaiierian  ganglion.  IB.  Opbthaluo 
nerve.  IV.  Superior  maiillarj  nerre.  20.  Inferior  maiillar;  nerre.  21.  Frontal  narva. 
12.  It!  diviaion  into  branobeB  to  anpplj  the  integument  of  tba  forehead.  23.  LaobrTmal 
nerre.  34.  Naial  nerre;  tbe  amall  nerve  aeen  In  the  bifurcation  of  thanaaal  and  fronlal,la 
one  of  the  branohea  of  tbe  upper  diriiion  of  the  third  nerve.  25.  Naial  nerve  paaaing  ovo 
the  internal  rectua  mnaele  lo  the  anterior  ethmoidal  foramen.  20.  Inf^troohlear  nem. 
27.  A  long  ciliary  branch  of  tbe  nanal ;  another  long  cilier;  branob  la  aaas  prooeding  froa 
the  lower  aapcot  of  the  nerve.  28.  Lang  root  of  tbe  opbtbalmio  ganglion,  prooeading  &«■ 
tbe  naaal  nerre,  and  receiving  tbe  eympathetio  root  wbieb  jolni  it  at  an  aonta  tihgl*, 
19.  Ophthalmio  gangllan,  giving  off  from  iti  fore-part,  tha  abort  oiliarr  aervaa.  30.  Slobi 
ot  the  eje. 

opening  by  the  side  of  the  crista  galli,  and  descends  into  the  nose,  when  it 
divides  itito  an  interaal  and  external  branch.  The  uitemol (ran A  is  distributed 
to  the  maooua  membrane;  tbe  external  branch,  passing  ontwarda  betweeo  the 
nasal  bone  and  cartilage,  supplies  the  integument  of  the  exterior  of  the  ddw  u 
far  as  its  tip. 

The  Branchet  of  the  nasal  nerve  are,  gangliimw,  cUiary,  and  in/ra-froeUear- 

The  ganglionic  branch,  about  half  an  inch  in  length  and  of  small  site,  esten 

the  upper  angle  of  the  ophthalmio  ganglion,  and  constitutes  its  snperior  or  kmg 

The  long  ciliary  branches  are  two  or  three  filaments  given  off  from  tha  nerte 
as  it  orassea  the  optic  nerve.  The;  pierce  tbe  sclerotic  coat  near  the  short 
ciliary  nerves,  and  passing  through  the  globe  of  tbe  eye  between  th«  solentii! 
and  choroid,  are  distributed  to  the  iris. 

The  injra-irochlear  branch  is  ^ven  off  close  to  the  anterior  ethmoidal  fin- 
men.     It  passes  forwards  along  the  upper  border  of  the  internal  notu  to  At 
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inner  anfrle  of  the  eye,  where  it  commuDicates  with  the  supra-trochlear  nerve, 
and  b  distributed  to  the  lachrymal  sac,  and  inner  angle  of  the  orbit. 

The  Superior  maxillary  nerve,  larger  than  the  preceding,  is  the  nerve 
of  sensation  of  the  teeth  of  the  upper  jaw,  the  hard  and  soft  palate,  tonsils, 
antrum  mazillare,  and  muscles  and  integument  of  the  lower  eyelid,  cheek,  and 
upper  lip.  Proceeding  from  the  middle  of  the  Gasserian  ganglion,  it  passes 
forwards  through  the  foramen  rotundum,  crosses  the  spheno-maxillary  fossa,  aqd 
enters  the  canal  in  the  floor  of  the  orbit,  along  which  it  runs  to  the  infraorbital 
foramen.  Emerging  on  the  face,  beneath  the  levator  labii  superioris  muscle,  it 
divides  into  a  number  of  branches,  which  form  a  plexus  with  the  facial  nerve. 

The  Branches  of  the  superior  maxillary  nerve  are  divisible  into  three  groups : 
namely,  those  given  off  in  the  spheno-maxillary  fossa ;  those  given  off  in  the 
infraorbital  canal ;.  ^nd  those  given  off  on  the  face.  They  may  be  thus 
arranged : 

C  Orbital,  or  temporo-malar, 

Spheno-maxillary  fossa,  <  Spheno-palatine, 

(^  Posterior  dental. 

T  /i      va  1         1  f  Middle  dental, 

Infraorbital  canal,     .       -{  *   *    •     j     *  i 

'  ]  Anterior  dental. 

r\    ^\.    r  f  Muscular, 

On  the  face,  •     •     •       |  Cntaneo^. 

The  Orhxtal  or  temporo-malar  branch  enters  the  orbit  through  the  spheno- 
maxillary fissure,  and  divides  into  two  branches,  temporal  and  malar ;  the  tem- 
poral branch  ascends  along  the  outer  wall  of  the  orbit,  and  after  receiving  a 
branch  from  the  lachrymal  nerve,  passes  througLa  canal  in  the  malar  bone,  and 
enters  the  temporal  fossa ;  it  then  pierces  the  temporal  muscle  and  fascia,  and 
18  distributed  to  the  integument  of  the  temple  and  side  of  the  forehead,  commu- 
nicating with  the  facial  and  anterior  temporal  nerve.  In  tl^e  temporal  fossa  it 
communicates  with  the  deep  temporal  nerves.  The  malar,  or  inferior  branch 
(sabcutaneus  malse)  takes  its  course  along  the  lower  angle  of  the  outer  wall  of 
the  orbit,  and  emerges  on  the  cheek  through  an  opening  in  the  malar  bone, 
passing  between  the  fibres  of  the  orbicularis  palpebrarum  muscle.  It  communi- 
cates with  branches  of  the  infraorbital  and  facial  nerve. 

The  Spheno-palatine  branches,  two  in  number,  pass  downwards  to  the  spheno- 
palatine or  Meckel's  ganglion. 

The  Posterior  dental  branches,  two  in  number,  pass  downwards  upon  the  tuber^ 
odtj  of  the  superior  maxillary  bone,  where  one  enters  a  canal  in  the  bone,  and 
is  distributed  to  the  molar  teeth  and  lining  membrane  of  the  antrum,  and  com- 
aimieates  with  the  anterior  dental  nerve ;  while  the  other,  lying  externally  to 
As  bone,  is  distributed  to  the  gums  and  buccinator  muscle. 

The  Middle  and  anterior  dental  branches  descend  to  the  corresponding  teeth 
sod  gums;  the  former  beneath  the  lining  membrane  of  the  antrum,  the  latter 
through  distinct  canals  in  the  walls  of  the  bone.  Previously  to  their  distribu- 
tion, the  dental  nerves  form  a  plexus  (superior  maxillary  plexus)  in  the  outer 
wall  of  the  superior  maxillary  bone  immediately  above  the  alveolus.  From  this 
plexus  filaments  are  given  off  which  supply  the  pulps  of  the  teeth,  gums,  mucous 
membrane  of  the  floor  of  the  nares,  and  palate.  Some  gangliform  bodies  have 
been  described  in  connexion  with  this  plexus,  one  being  placed  over  the  canine, 
soother  over  the  second  molar  tooth. 

The  Muscular  and  cutaneous  branches  are  the  terminating  filaments  of  the 
aeiTe;  they  supply  the  muscles,  integument,  and  mucous  membrane  of  the 
iMPsr  em^id,  olisek,  nose,  and  upper  lip,  and  form  a  plexus  by  their  communica- 
lieos  imh  As  fMbi  oenre. 
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The  Interior  maxillary  nerve  is  s  nerve  both  of  seDsatioQ  and  modos, 
and  ia  diatributed  to  the  teeth  and  gunu  of  the  lower  jaw,  to  the  tongue,  vhich 
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ToDgui.  4.  Lowtr  muillK.  i.  Eoat  of  tth  pair 
forming  tb»  guglioa  of  Suur.  t,  lit  bnscb, 
OpfathtliDle.  T.  Sd  bnnoh,  Bnperiar  maiilluj.  S. 
3d  bnocb,  Inferior  muiUuj.  0.  Frontd  brucb, 
diTiding  Into  (xtenisl  ud  intrrnal  fronttl  at  14. 
10.  I>ub>7iiiml  brmoch,  diTiding  bBfon  entaring  lb* 
Imchrjrata  gland.  11.  Kual  brftDch.  Jnit  DudM' 
tbs  figaro  ii  tbe  long  root  of  the  lenticular  or  ciliuy 
ganglion,  and  k  faw  of  tbe  eiliar;  ncrrei.  IS. 
Tntarnnl  niuKl,  diuppenriog  tbrough  iba  anterior 
etbraoidkl  foramen.  13.  Eiiernal  nauL  11.  Bi- 
temal  and  internal  tronCaL  15.  SaperlormaiUlu; 
uerre.  IS.  Poelcrior  dental  bruob«a,  IT.  Hiddlt 
dental  branch.  IS.  Anterior  dental  braacb.  It. 
Terminating  branohea  of  iDperiat  maiiilarr,  called 
labUt  and  palpebral.  SO.  Orbital  or  temporo-DiBiBf 
braneb.  21.  Pterygoid  braceh,  or  Vidian  nerTa,fron 
Meckel"!  gangiioD.     21.  Fits  anterior  braocbei  «t 

and  called  maitetcrlc,  temporal,  plorjgoid  and  bac- 
cal.  23.  QuitatoTj  branch  Joined  at  an  acot*  angle 
b;  tba  chorda  timpani.  24.  Inferior  dental  nerr* 
tenninaliDg  in,  2&.  Mental  branchea.  2S.  Aoiieolo- 
4cular  brancbei.   IS.  UjU- 


byoi. 
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it  supplies  with  the  sense  of  taste,  to  the  integumeDt  of  the  temple,  external  ear, 
lower  part  of  the  face  and  lower  lip,  and  to  the  tDUScles  of  maatication.  It  pro- 
ceeds from  the  iDferior  angle  of  the  Gaaserian  ganglion,  is  the  largest  of  the 
three  divieiotiB  of  the  fiflh  nerve,  and  is  increased  in  size  by  the  anterior  or 
motor  root,  which,  passing  behind  the  gaaglion,  unites  with  the  inferior  maiU- 
lar;  as  it  escapes  through  the  foramen  ovale.  Emerging  at  the  foramea  ovale 
the  nerve  divides  into  two  trunks,  external  and  internal,  separated  from  each 
other  by  the  external  pterygoid  mnsole. 

The  KrUmal  divition,  into  which  may  be  traced  nearly  the  whole  of  ilia 
motor  root,  immediately  separates  into  five  or  aix  hranohea,  diatributed  to  the 
muacles  of  the  temporo-maxillary  region ;  they  are,  masseteric,  temporal,  buccal, 
internal  pterygoid,  and  external  pteiygoid. 

The  MaueUric  branch  passing  over  the  external  ptetygoid  muscle,  and  behind 
the  tendon  of  the  temporal,  crosses  the  sigmoid  notch  with  the  maaaeterie  arteiy 
to  the  masseter  mnacle.  It  sends  a  amalj  branch  to  the  temporal  muscle,  and  a 
filament  to  the  temporo-maxillary  articulation. 

The  De^  temporal  bratichei,  two  in  number,  anterior  and  potterior,  pais 
between  tbe  upper  border  of  tbe  external  pterygoid  muscle  and  the  temporal 
bone  to  the  temporal  muscle.  Two  or  three  filaments  from  these  nerves  pieraa 
the  temporal  fascia,  and  communicate  with  the  lachrymal,  auboutanetu  main, 
superficial  temporal,  and  &oial  nerve. 

The  Buccal  branch  is  of  large  size,  and  pierces  the  lower  fibres  of  the  external 
pterygoid  muacle  at  its  anterior  part.  It  sends  a  branoh  to  the  external  ptery- 
goid uioacle,  and  ia  distributed  to  the  buccinator,  and  mucous  membrane  and 
integument  of  the  cheek,  communicating  with  the  fecial  nerve. 

The  Internal pterjfgoid  branrh  is  a  long  and  slender  nerve  which  paaaoi  in- 
wards to  tbe  io^rnal  pterygoid  musole,  and  gives  filaments  in  ita  conrae  to  tlw 


OU8TATORT    NERVE.  415 

tensor  palati  and  tensor  tjmpani.     This  nerve  is  remarkable  for  its  oonnexion 
with  the  otic  ganglion,  to  which  it  is  closely  adherent. 

The  External  pterygoid  branch  b  commonly  derived  from  the  buccal  nerve. 

The  Internal  division  of  the  inferior  maxillary  nerve  splits  into  three 
branches — 

Aurionlo-tcmporal,  Inferior  dental,  Gustatory. 

The  AlTRicuLO-TEMPORAL  NERYE  originates  by  two  roots,  between  which  the 
^rteria  meningea  media  takes  its  course,  and  passes  directly  backwards  behind 
the  articulation  of  the  lower  jaw.  It  then  ascends  between  that  articulation  and 
the  meatus  auris,  and,  escaping  from  beneath  the  parotid  gland,  divides  into  two 
temporal  branches.  While  behind  the  temporo-maxillary  articulation,  it  forms 
a  kind  of  plexus,  and  sends  off  several  branches. 

Its  branches  are,  a  small  branch  to  the  tempoip-maxillary  articulation ;  two 
or  three  to  the  parotid  gland ;  two  to  the  meatus  %aris,  which  enter  the  canal 
between  the  fibro-cartilage  and  processus  auditorius ;  two  auricular  branches  to 
the  pinna ;  a  communicating  branch  to  the  otic  ganglion ;  two  communicating 
branches  to  the  facial  nerve,  and  the  temporal  branches. 

The  auricular  branches,  superior  and  in/eriory  are  distributed  to  the  pinna 
above  and  below  the  meatus.  The  inferior  branch  communicates  with  the 
sympathetic. 

The  branches  which  communicate  with  the  fadal  nerve  embrace  the  external 
carotid  artery  in  their  course. 

The  temporal  branches  are  anterior  and  posterior;  the  anterior  accompanies 
the  anterior  temporal  artery,  and  supplies  the  integument  of  the  temporal  region, 
communicating  with  branches  of  the  facial,  supraorbital,  subcutaneus  malse 
and  lachrjrmaJ  nerve;  the  posterior  is  distributed  to  the  upper  part  of  the 
pinna,  attrahens  aurem  muscle,  and  integument  of  the  posterior  part  of  the 
temple. 

The  Inferior  dental  nerve,  the  largest  of  the  three  branches  of  the  inter- 
nal division  of  the  inferior  maxillary,  passes  downwards  with  the  inferior  dental 
artery,  at  first  between  the  two  pterygoid  muscles,  then  between  the  internal 
lateral  ligament  and  ramus  of  the  lower  jaw,  to  the  dental  foramen,  next  it  runs 
along  the  canal  in  the  inferior  maxillary  bone,  distributing  branches  (inferior 
maxillary  plexus)  to  the  teeth  and  gums,  and  divides  into  two  terminal  branches, 
incisive  and  mental. 

The  branches  of  the  inferior  dental  nerve,  besides  those  given  to  the  teeth, 
are  the  mylo-hyoidean  and  the  two  terminal  branches. 

The  Miflo-hyoidean  branch  leaves  the  nerve  just  as  it  is  about  to  enter  the 
dental  foramen ;  it  then  pierces  the  insertion  of  the  internal  lateral  ligament,  and 
descends  along  a  groove  in  the  bone  to  the  inferior  surface  of  the  mylo-hyoid 
moscle,  to  which,  and  to  the  anterior  belly  of  the  digastricus,  it  is  distributed. 

The  Incisive  branch  is  continued  forwards  to  the  symphysis  of  the  jaw,  to 
sapply  the  incisor  teeth. 

%ie  Mental  or  labial  branch  emerges  from  the  jaw  at  the  mental  foramen, 
beneath  the  depressor  anguli  oris,  and  divides  into  branches  which  supply  the 
muscles  and  integument  of  the  lower  lip  and  chin,  and  communicate  with  the 
facial  nerve. 

The  Gustatory  nerve  descends  between  the  two  pterygoid  muscles,  and 
makes  a  gentle  curve  forwards  to  the  side  of  the  tongue,  along  which  it  takes 
its  course  to  the  tip.  On  the  side  of  the  tongue  it  is  flattened,  and  gives  off 
numerous  branches,  which  are  distributed  to  the  mucous  membrane  and  papillsB 

In  the  upper  part  of  its  course  the  gustatory  nerve  lies  between  the  external 
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pterygoid  muflcle  and  the  pharyDz,  next  between  the  two  pterygoid  mnBcleSy 
then  between  the  internal  pterygoid  and  ramus  of  the  jaw,  and  between  the 
stylo-glossus  muscle  and  the  submaxillary  gland ;  lastly,  it  runs  along  the  side 
of  the  tongue,  resting  against  the  hyo-glossus  muscle  and  crossing  the  duct  of 
the  submaxillary  gland,  and  b  covered  in  by  the  mylo-hyoideus  and  mucous 
membrane. 

The  gustatory  nerve,  while  between  the  pterygoid  muscles,  often  receives  a 
communicating  branch  from  the  inferior  dental ;  lowei  down  it  is  joined  at  an 
acute  angle  by  the  chorda  tympani,  a  small  nerve  which,  arising  from  the  facial 
in  the  aquseductus  Fallopii,  crosses  the  tympanum,  and  escapes  from  that  cavity 
through  the  fissura  Olaseri.  Having  joined  the  gustatory  nerve,  the  chorda 
tympani  is  continued  downwards  in  its  sheath  to  the  submaxillary  ganglion. 

One  or  two  branches  are  given  by  the  gustatory  nerve  to  the  submaxillary 
ganglion. 

On  the  hyo-glossus  muscle  several  branches  of  communication  join  with 
branches  of  the  hypoglossat  nerve,  and  others  are  sent  to  the  sublingual  gland, 
Wharton's  duct,  and  mucous  membrane  of  the  mouth  and  gums. 

Sixth  pair.  Abdugentes.  —  The  abducens  nerve,  about  half  the  sixe  of 
the  motor  oculi,  arises  by  several  filaments  from  the  upper  constricted  part  of 
the  corpus  pyramidale,  and  by  a  few  fibres  from  the  pons  Varolii.  Proceeding 
forwards  from  this  origin,  it  lies  parallel  with  the  basilar  artery,  and,  piercing 
the  dura  mater  on  the  clivus  ^lumenbachii  of  the  sphenoid  bone,  ascends  be- 
tween the  two  layers  of  that  membrane  to  the  cavernous  sinus.  It  then  runs 
forwards  through  the  sinus  below  the  level  of  the  other  nerves,  and  resting 
against  the  internal  carotid  artery,  to  the  sphenoidal  fissure.  Entering  the  orbit 
through  the  sphenoidal  fissure  it  passes  between  the  two  heads  of  the  external 
rectus,  and  is  distributed  to  that  muscle.  At  the  sphenoidal  fissure  it  lies  upon 
the  ophthalmic  vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater ; 
and  in  the  cavernous  sinus  is  joined  by  several  filaments  from  the  carotid 
plexus. 

Mayo  traced  the  deep  origin  of  this  nerve  between  the  fasciculi  of  the  corpora 
pyramidalia  to  the  posterior  part  of  the  medulla  oblongata;  and  it  appears  to 
arise  from  the  gray  substance  of  the  fourth  ventricle. 

Seventh  pair. — The  seventh  pair  of  nerves,  of  Willis,  consists  of  two 
nervous  cords  which  lie  side  by  side  on  the  posterior  border  of  the  cms  cerebeDi. 
The  smaller  and  most  internal  of  these,  and  at  the  same  time  the  most  dense  in 
texture,  is  the  facial  nerve  or  portio  dura.  The  external  nerve,  which  b  soft 
and  pulpy,  and  often  grooved  by  contact  with  the  preceding,  is  the  auditory 
nerve  or  portio  mollis.* 

Facial  nerve  ;  portio  dura ;  seventh  pair  of  Soemmering.  —  The  fiusiil 
nerve,  the  motor  nerve  of  the  face,  arises  from  the  upper  part  of  the  groove 
between  the  corpus  olivare  and  corpus  restiforme  close  to,  and  by  a  few  fibres 
from,  the  pons  Varolii ;  its  deep  origin  being  traced  through  the  corpus  resti- 
forme to  the  side  of  the  floor  of  the  fourth  ventricle.  The  nerve  passes  forwards, 
resting  on  the  crus  cerebelli,  and  comes  into  relation  with  the  auditory  nerve,  with 
which  it  enters  the  meatus  auditorius  internus,  lying  at  first  to  the  inner  side  of, 
and  then  upon  that  nerve.    At  the  bottom  of  the  meatus,  the  facial  nerve  enten 

*  A  third  nerve  of  small  sixe,  portio* intermedia  of  Wrisberg,  is  brought  into  view  by  sepft- 
rating  these  two  cords.  The  researches  of  Morganti  render  it  probable  that  the  portio 
intermedia  is  connected,  at  its  origin  in  the  corpus  restiforme,  with  the  auditory  norre; 
that  it  is  the  posterior  or  sensitive  root  of  the  facial ;  that  the  intamesceutia  gangUformii 
of  the  facial  is  the  ganglion  of  this  root;  that  it  bestows  the  principal  part  of  the  seniitift 
function  on  the  facial ;  and  that  the  chorda  tympani  is  partly  derived  from  the  intamM 
oentia  sangliformis. 
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the  aqusductus  Fallopii,  and  takes  its  course  forwards  to  the  hiatus  Fallopii,  in 
the  anterior  wall  of  the  petrous  bone,  where  it  forms  a  gangliform  swelling  (intu- 
mescentia  gangliformis,  ganglion  geniculare),  and  receives  the  petrosal  branch 
of  the  Vidian  nerve.  It  then  curves  backwards  towards  the  tympanum,  and 
descends  in  the  inner  wall  of  that  cavity  to  the  stylo-mastoid  foramen.  Emerg- 
ing at  the  stylo-maatoid  foramen,  it  passes  forwards  within  the  parotid  gland, 
crossing  the  external  carotid  artery,  to  the  ramus  of  the  lower  jaw,  were  it  splits 
into  two  trunks,  temporo-facial  and  cervicO'/acial.  These  trunks  divide  into 
numerous  branches,  which  escape  from  the  anterior  border  of  the  parotid  gland, 
and  are  distributed  in  a  radiated  manner  over  the  side  of  the  face,  from  the 
temple  to  below  the  lower  jaw ;  on  the  masseter  muscle  the  branches  communi- 
cate and  form  loops,  and  the  whole  arrangement  over  the  side  of  the  face  has 
been  termed  pes  anserinus. 

In  the  meatus  auditorius,  the  facial  nerve  communicates  with  the  auditory 
nerve  by  one  or  two  filaments;  the  intumescentia  gangliformis  receives  the 
nervus  petrosus  superfioialis  major  and  minor,  and  sends  a  twig  back  to  the  audi- 
tory nerve ;  behind  the  tympanum,  the  nerve  receives  one  or  two  twigs  from 
the  auricular  branch  of  the  pneumogastric ;  at  its  exit  from  the  stylo-mastoid 
foramen  it  receives  a  twig  from  the  glosso-pharyngeal,  and  in  the  parotid  gland 
one  or  two  large  branches  from  the  auriculo-temporal  nerve.  Besides  these,  the 
facial  nerve  has  numerous  peripheral  communications,  with  the  branches  of  the 
fifth  nerve  on  the  face,  with  the  cervical  nerves  in  the  parotid  gland  and  on  the 
neck,  and  with  the  sympathetic.  The  numerous  communications  of  the  facial 
nerve  have  obtained  for  it  the  designation  of  nervus  sympathetxcus  minor. 

The  Branches  of  the  fiicial  nerve  are  — 

Within  the  aquasductus  Fallopii  .   .    .    -j  pu^^  *     *      j 

KA  •         Axi.^*i  **ji  Posterior  auricular, 

After  emerging  at  the  stylo-mastoid     J  q*  i    h    'd 

foramen /  rk-      *  •      ' 

[^  Digastric. 

O-thaface ..    fe^S'' 

The  Tympanic  branch  is  a  small  filament  given  off  by  the  facial  while  in  the 
petrous  bone,  and  distributed  to  the  stapedius  muscle. 

The  Chorda  tympani  quits  the  facial  immediately  above  the  stylo-mastoid 
foramen,  and  ascends  by  a  distinct  canal  to  the  upper  part  of  the  posterior  wall 
of  the  tympanum,  where  it  enters  that  cavity  through  an  opening  situated 
between  the  base  of  the  pyramid  and  the  attachment  of  the  membrana  tympani, 
and  becomes  invested  by  mucous  membrane.  It  then  crosses  the  tympanum 
between  the  handle  of  the  malleus  and  long  process  of  the  incus  to  its  anterior 
inferior  angle,  and  escapes  through  an  opening  in  the  fissura  Glaseri,  to  join  the 
gustatory  nerve  at  an  acute  angle  between  the  two  pterygoid  muscles.  Inclosed 
in  the  sheath  of  the  gustatory  nerve,  it  descends  to  the  submaxillary  gland, 
where  it  enters  the  submaxilkiry  ganglion. 

The  Posterior  auricular  branch  ascends  behind  the  ear,  between  the  meatus 
and  mastoid  process,  and  divides  into  an  anterior  or  auricular,  and  a  posterior 
or  occipital,  branch.     The  auricular  branch  receives  a  filament  of  communica 
tion  from  the  auricular  branch  of  the  pneumog^trio  nerve,  and  distributes  fila 
ments  to  the  retrahens  aurem  muscle  and  pinna.     The  occipital  branch  com 
mnnicates  with  the  auricularis  magnus  and  occipitalis  minor,  and  is  distributed 
to  the  occipital  portion  of  the  occipito-frontalis. 

The  Stylohyoid  branch  is  distributed  to  the  stylo-hyoid  muscle,  and  commu 
nieates  with  the  sympathetic  plexus  of  the  external  carotid  artery. 
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The  Digattrie  hranch  supplies  the  posterior  belly  of  the  digistrioiu  mnscle, 
•nd  couimuoicates  vitb  the  gloaso-ph&rjngeal  and  paeamogastric  nerve. 


AND  BBtHCHIll  or  TBI  CBHVIC*).  PLIXHt. 

I.  Facisl  n*n>«.  Moping  tram  the  iljlo- 
mMtald  fanmen,  aad  crsaainB  <)>•  mBU 
or  tha  loner  Jsw:  the  parotid  glaod  baa 
been  remoTed  in  order  to  lee  the  *tm 
dlillnctl?.  2.  PoiUrior  anriBnlar  braoebj 
the  digaatrio  and  ilTto-hjoid  twij^  an 
IHD  near  [he  origin  of  thil  bran^ 
3.  Temporal  bmcbea,  oommnnicatiaf 
with  (4}  branFhei  at  the  iBpraorlNtal 
ueria.  li.  iDfraorbital  branctaei.  ram- 
niunicnting  with  (SJ  the  infraorbilal  nem. 
1.  Supra- mailllarj  branehea,  ooniaiinii- 
eaIingwith(81thenientalnarT(.  ».  IntM- 
maiillBT7  branchei  coBimDnleatlnK  -Ub 
(10)  Ibe  anperflciniia  eolli  nerre,  arf 
forining  a  plexn*  (II)  oTer  the  aDbniuil- 
lai7  gland.  The  dlatribnUon  dT  tka 
bninchei  or  the  facial  in  a  radiated  tf- 
reclioD  orar  the  aide  of  the  face  wd 
their  looped  oommnnicatioDa  coDaUtalt 
the  paa  anierlnna.  12.  Anricnlaiii  n^- 
niii  nerre,  one  at  the  aieendiDg  branehal 
IS.   Oreifritalb 


dine  along 


f  tba  itomo  mailold.  11.  Saperteial 
and  deep  deaeendlng  br*Dcbaa  of  tfai  otr- 
vleal  plaxua.  16.  Spinal  aeceaaor;  narre. 
giving  off  a  branch  to  tba  axternal  nrfu* 
of  tbe  trapeiint  mujela.  16.  Oeeiplultl 
major  nerve,  Uie  poiterior  branch  oT  tba 
eecond  eerTleaU 


The  Temporofacial  division,  while  in  the  parotid  gland,  sends  a  bniwb 
of  com m no i cation  along  the  carotid  artery  to  the  anricalo-temporal  nerve,  and 
divides  into  temporal,  malar,  and  infraorbital  branches. 

The  Temporal  branchet  asceoding  npon  the  temporal  region  rapply  tbe  attn- 
hens  anrem,  occipito-^Dtnlis,  and  orbicularis  palpebramm;  and  oommnnicata 
with  the  supraorbital  nerve  and  temporal  branch  of  the  superior  maxillary. 

The  Malar  branches  cross  the  malar  bone  to  the  outer  angle  of  the  eye,  ud 
bupply  the  orbicularis  palpebramm,  corrugator  SQpercilit,  and  eyelids.  Thej 
communicate  with  the  snbcutaneus  malse  branch  of  the  superior  maxillary  oerr^ 
and  with  branches  of  the  ophthalmic  nerve  in  the  eyelids. 

The  Infraorbital  hranrhei  cross  the  masseter  muscle,  and  are  distribnted  to 
the  buccinalor,  elevator  muscles  of  the  upper  Up  and  orbicularis  oris.  Thej 
communicate  with  the  terminal  branches  of  the  infraorbital  nerve,  infra-troehletr 
and  nasal  nerve.  Two  or  more  of  these  branches  are  found  by  the  side  tf 
Stenon's  duet. 

The  Cervioo-faoial  Divisiorr,  smaller  than  the  temporo-facial,  oommnni- 
cates  in  the  parotid  ^land  with  the  auriculsris  magnus  nerve,  and  divides  into 
branches  which  admit  of  arrangement  into  three  sets;  buccal,  sapra-mazillaiy, 
and  iafra-maxillary. 

The  Buccal  brancha  pass  forwards  across  the  masseter  muscle  towards  the 
mouth,  and  distribute  branohes  to  the  orbicularis  oris  and  buccinator.     The; 
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eommntiiaate  with  broaches  of  the  tempoTO-faciat,  aad  with  the  buccal  branch 
of  the  iofeiior  mazillary  aerve. 

The  Supra-maxillary  bran(hei  are  destiiied  to  the  mnsclefl  of  the  lower  lip, 
■nd  take  taeir  course  along  the  body  of  the  lower  jaw.  Beneath  the  depressor 
aafrnii  oris,  ibej  have  a  plexiform  comma ni cation  with  the  inferior  dental  nerve. 

The  iH/ra-maxillary  bratu-het  (snbcutaoei  colli)  take  their  course  below  the 
lower  jaw,  pierce  the  deep  cerrical  fascia,  and  are  distributed  to  the  platysiiia ; 
cominuDicating  with  the  superficialis  colli  Dcire. 

AuDiTOBT  NERVE ;  portio  mollis ;  ziaBTB  PAIR  of  Soemmering. — The  audi- 
toiy  nerre  takes  its  ongin  in  the  lineee 
tniUTenie  (stria  meduUares)  of  the  an- 
terior wall  or  floor  of  the  fourth  ventri- 
cle,  and  winds  around  the  corpus  reati- 
'forme,  from  which  it  receives  fibres,  to 
the  posterior  border  of  the  crns  cerebelU. 
It  tbcD  passes  forwards  on  the  cms  cere- 
belli  in  companj  with  the  facial  nerve, 
which  lies  in  a  groove  on  its  superior 
anrface,  enters  the  meatua  auditorius  in- 
temuB,  and  at  the  bottom  of  the  meatus 
divides  into  two  branches,  cochlear  and 
vatibuiar.  The  auditory  nerve  ia  soft 
and  pulpy  in  texture,  and  receives  in 
the  meatus  auditorius  several  Glameiita 
from  the  facial  nerve. 


oDgaM.     S.  Th« 


Dcrrt.     1,  The  n 

poDi  VirnliE.  3  i 
of  til*  right  lide.  i.  Eighth  pair.  6.  Ninth 
pair.  T.  The  aaditnr;  nerre  diitrihutad  tb 
Ibe  Ubjrinlh.  8,  The  ilith  pair.  9.  The 
portio  dura  of  the  leTemh  pair.  10.  The 
fonrtb  pair.     n.  The  third  p^r.] 


Eighth  pair  of  Willis;  ninth,  tenth, 
and  eleventh  pairs  of  Soemmering;  con- 
sists of  three  nerves,  glosso-pharyngeal, 
pnenmogastric,  and  spinal  accessor;. 

Glosbo-pbartnqeal  nerte.  —  The 
^loaBo-pharyngeal  nerve,  as  its  name 
implies,  is  the  nerve  of  sensation  of  the 
■Duoona  membnoe  of  the  tongue  and  phamis,  but  it  also  gives  branches  to  some 
<tf  the  muscles  of  these  organs.  It  ariitt  by  five  or  six  filamenlA  from  the  groove 
between  the  corpus  olivare  and  restiforme,  or  rather  from  the  anterior  border  of 
the  latter,  and  escapes  from  the  skull  at  the  innermost  extremity  of  the  jugular 
foramen  through  a  distinct  opening  in  the  dura  mater,  lying  anteriorly  to  the 
sheath  of  the  pnenmogastric  and  spinal  accessory  nerve,  and  internally  to  the 
jngular  vein.  It  then  passes  forwards  between  the  jugular  vein  and  internal 
carotid  artery,  and  crosses  the  artery  to  reach  the  posterior  border  of  the  stylo 
pharyngens.  Following  the  posterior  border  of  this  muscle  for  a  short  distance. 
It  next  passes  across  it  and  the  middle  constrictor  and  behind  the  hyo-glossna 
mnscle,  to  he  distributed  to  the  mucous  membrane  of  the  tongue,  pharynx,  and 
looril. 

While  in  the  jugular  foesa,  the  nerve  presents  two  gangliform  swellings ;  one 
tuperior,  the  ganr/lion  jvgular«  (Miiller),  of  small  siie,  and  involving  only  the 
posterior  fibres  of  the  nerve;  the  other  inferior,  nearly  half  an  inch  below  the 
preceding,  of  larger  size,  and  occupying  the  whole  diameter  of  the  nerve,  the 
gaitglion  petrotum  or  ganglion  of  Andersch.' 

The  fibres  of  origin  of  this  nerve  may  be  traced  through  the  fasciculi  of 
the  eorpus  restiforme  to  the  gray  substance  of  the  floor  of  the  fourth  veo- 
briele. 

"Tractalns  ADatomieo-PbysiolDgiciis  de  Nervis  eorporjl 
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The  branches  of  the  glosso-pharyngeal  nerve  are  branches  of  communicadon 
and  branches  of  distribution. 

The  Branches  of  communication  proceed  chiefly  from  the  ganglion  of  Ad- 
dersch;  they  are,  one  to  join  the  auricular  branch  of  the  pneumogastric ;  one 
to  the  ganglion  of  the  pneumogastric;  one  to  the  superior  cervical  ganglion  of 
the  sympathetic;  and  one,  which  arises  below  the  ganglion  and  pierces  the 
posterior  belly  of  the  digastricus  muscle,  to  join  the  facial  nerve. 

The  Branches  of  distribution  are  — 

Tympanic,  Pharyngeal, 

Carotid,  Tonsillitic, 

Muscular,  Lingual. 

The  Tympanic  branch  (Jacobson's  nerve)  proceeds  from  the  ganglion  of 
Andersch,  or  from  the  trunk  of  the  nerve  immediately  above  the  ganglion ;  it 
enters  a  small  bony  canal  in  the  jugular  fossa  (page  66),  and  divides  into  six 
branches,  which  are  distributed  on  the  inner  wall  of  the  tympanum,  and  estab- 
lish a  pleziform  communication  (tympanic  plexus)  with  the  sympathetic  and 
fifth  pair  of  nerves.  The  branches  of  distribution  supply  the  fenestra  rotunda, 
fenestra  ovalis,  and  Eustachian  tube ;  those  of  communication  join  the  carotid 
plexus  in  the  carotid  canal,  the  petrosal  branch  of  the  Vidian  nerve,  and  the 
otic  ganglion. 

The  Carotid  branches  are  several  filaments  which  follow  the  trunk  of  the 
internal  carotid  artery,  and  communicate  with  the  nervi  molles  of  the  sympa- 
thetic. 

The  Muscular  branch  divides  into  filaments,  which  are  distributed  to  the  pos- 
terior belly  of  the  digastricus,  stylo-hyoideus,  stylo-pharyngeus,  and  constrictor 
muscles. 

The  Pharyngeal  branches  are  two  or  three  filaments  which  are  distributed  to 
the  pharynx  and  unite  with  the  pharyngeal  branches  of  the  pneumogastric  and 
sympathetic  nerve  to  form  the  pharyngeal  plexus. 

The  Tonsillitic  branches  proceed  from  the  glosso-pharyngeal  nerve,  near  its 
termination ;  they  form  a  plexus  (circulus  tonsillaris)  around  the  base  of  the 
tonsil,  from  which  numerous  filaments  are  given  off  to  the  mucous  membrane 
of  the  fauces  and  soft  palate.  These  filaments  communicate  with  the  descend- 
ing palatine  branches  of  Meckel's  ganglion. 

The  Lingual  branches  enter  the  substance  of  the  tongue  beneath  the  hyo- 
glossus  and  stylo-glossus  muscle,  and  are  distributed  to  the  mucous  membrane 
of  the  side  and  base  of  the  tongue,  and  to  the  epiglottis  and  fauces. 

Pneumogastric  or  Vagus  nerve  ;  par  vagum ;  tenth  pair  of  Soemmering. 
— The  pneumogastric  is  the  nerve  of  the  respiratory  organs  and  upper  part  of 
the  alimentary  canal,  supplying  branches  to  the  larynx,  trachea,  lungs,  pharynx, 
oesophagus,  and  stomach,  and  also  giving  branches  to  the  heart  It  arises  by 
ten  or  fifteen  filaments  from  the  groove  between  the  corpus  olivare  and  corpus 
restiforme,  or  rather  from  the  anterior  border  of  the  latter,  immediately  below 
the  glosso-pharyngeal,  and  passes  out  of  the  skull  through  the  inner  extremity 
of  the  jugular  foramen,  inclosed  in  a  sheath  of  dura  mater  common  to  it  and 
the  spinal  accessory.  The  nerve  then  takes  its  course  down  the  side  of  the 
neck,  lying  at  first  between  the  internal  jugular  vein  and  internal  carotid  artery, 
and  lower  down  behind  and  between  that  vein  and  the  common  carotid  arteiy, 
and  inclosed  in  the  same  sheath.  At  the  root  of  the  neck  the  course  of  the 
nerve  on  the  two  sides  is  different.  The  right  nerve  enters  the  chest  by  passing 
between  the  subclavian  artery  and  vein,  and  descends  by  the  side  of  the  trachea 
to  the  posterior  part  of  the  root  of  the  right  lung ;  it  then  proceeds  as  a  double 
cord  along  the  posterior  aspect  of  the  oesophagus  to  the  corresponding  side  of 
the  stomach ;  the  two  cords  reuniting  at  the  lower  part  of  the  oasophagm.   Hm 
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left  nerve  eDtere  the  chest  between  the  left  common  carotid  and  subclavian 
artery  Ijing  behind  the  left  vena  innominata ;  it  then  crosses  the  arch  of  the 
aorta,  and  reaches  the  posterior  part  of  the  root  of  the  left  lung,  whence  it  de- 
scends, by  one  or  two  cords,  along  the  anterior  aspect  of  the  oesophagus  to  the 
front  part  of  the  stomach. 

In  the  jugular  foramen,  the  pneumogastric  nerve  presents  a  small  round 
ganglion,  the  superior  otjvgular  ganylion ;  and  immediately  at  its  exit  a  gang- 
liform  swelling,  nearly  an  inch  in  length,  the  inferior  ganglion  (plexus  gangli- 
formis). 

The  fibres  of  origin  of  the  pneumogastric  nerve,  like  those  of  the  glosso- 
pharyngeal, may  be  traced  through  the  fasciculi  of  the  corpus  restiforme  to  the 
gray  substance  of  the  floor  of  the  fourth  ventricle. 

The  branches  of  the  pneumogastric  nerve  are  branches  of  communication  abd 
branches  of  distribution. 

The  Branches  of  communication  proceed  from  the  ganglia :  from  the  su- 
perior ganglion  one  or  two  branches  pass  to  the  spinal  accessory ;  one  or  two 
to  the  superior  ganglion  of  the  sympathetic;  and  one  to  the  inferior  gang- 
lion of  the  glosso-pharyngeal.  From  the  inferior  ganglion  there  pass  off 
branches  to  the  hypoglossal;  branches  to  the  supenor  cervical  ganglion  of 
the  sympathetic,  and  branches  to  the  loop  between  the  first  and  second  cervical 
nerve. 

The  Branches  of  distribution  are  — 

Auricular,  Pulmonary  anterior. 

Pharyngeal,  Pulmonary  posterior, 

Superior  laryngeal,  Gilsophageal, 

Cardiac,  Gastric. 
Inferior  or  recurrent  laryngeal. 

The  Auricular  nerve  is  given  off  from  the  lower  part  of  the  jugular  ganglion, 
or  from  the  trunk  of  the  nerve  immediately  below  it,  and  receives  immediately 
after  its  origin  a  small  branch  of  communication  from  the  glosso-pharyngeal. 
It  then  passes  outwards  behind  the  jugular  vein,  and  at  the  outer  side  of  that 
vessel  enters  a  small  canal  (page  67),  in  the  petrous  portion  of  th^  temporal 
bene  near  the  stylo-mastoid  foramen.  Guided  by  that  canal  it  reaches  the  de- 
scending part  of  the  aquseductus  Fallopii  and  joins  the  facial  nerve.  In  the 
aqussdactus  Fallopii  the  auricular  nerve  gives  off  two  small  filaments,  one  of 
which  communicates  with  the  posterior  auricular  branch  of  the  facial,  while  the 
other  is  distributed  to  the  pinna. 

The  Pharyngeal  nerve  arises  from  the  upper  part  of  the  superior  ganglion 
and  crosses  behind  the  internal  carotid  artery  to  the  upper  border  of  the  middle 
constrictor,  upon  which  it  forms  the  pharyngeal  plexus  assisted  by  branched 
from  the  glosso-pharyngeal,  superior  laryngeal,  and  sympathetic.  The  pharyn- 
geal plexus  is  distributed  to  the  muscles  and  mucous  membrane  of  the  pharynx. 

The  Superior  laryngeal  nerve  arises  from  the  inferior  ganglion  and  descends 
behind  the  internal  carotid  artery  to  the  opening  in  the  thyro-hyoidean  mem- 
brane, through  which  it  passes  with  the  superior  laryngeal  artery,  and  is  din- 
tribnted  to  the  mucous  membrane  of  the  larynx  and  arytenoideus  muscle.  On 
the  latter,  and  behind  the  cricoid  cartilage,  it  communicates  with  the  recurrent 
laijogeal  nerve.  Behind  the  internal  carotid  it  gives  off  the  external  laryngeal 
branch,  which  sends  a  twig  to  the  pharyngeal  plexus,  and  then  descends  to 
sopply  the  inferior  constrictor,  crico-thyroid  muscle  and  thyroid  gland.  This 
branch  communicates  inferiorly  with  the  recurrent  laryngeal  and  sympathetic 
nerve. 

The  Cardiac  branches,  two  or  three  in  number,  arise  from  the  upper  and 
lower  part  of  the  cervical  portion  of  the  nerve.   Those  from  above  communicate 
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tGCiuoRT  HKKVK.  1,  3. 4.  HedulU  obloii- 
.(■».  1.  Corpui  pjmmldile.  S.  Coipm 
olirar*.  4.  Corpoi  ra«Uforni«.  !.  Pom  V*. 
rolii.  6.  Facial  niirTa.  8.  Ori^D  of  th* 
glMIo-pharjngeBL  7.  Sanglion  of  An- 
denth.  8,  Trtink  of  tha  nBrve,  B.  Spina) 
macemoTj  nerra.  ID.  Baperior  ganglion  of 
the  pasnmsgailrlo.  11.  loferiar  sanglloD. 
It.  Tmiik.  13.  PbHiyDgaal  braosb  formiDg 
tbs  pbarjEgial  plsiui  (14),  luaiiled  fay  a 
bnaeb  fr-Dm  tb«  g[uiH>-pbar7EK*al  (8),  aod 
ana  from  tba  iiiptHor  Inrjngeal  nerre  (IS). 
IB,  Cardiae  branchei.  IT.  Reoucrent  larjn- 
gtal  bnueh.  IB.  Antarior  palmonarT  and 
cordiao  branohej.  IB.  Poiterlorpulmonarj 
branobei.  SO.  (Ennptaagaal  pUxna.  21.0aa- 
trlobraDohM.  21.  Oripn  of  th* apinal  b<is*b- 
10T7  n«rT*.  S3.  Breoch  lo  tfae  iterDO  maa- 
toid  oufola.    24.  Bnncht*  to  Iha  Uapnini. 


with  cardiac  bnncbes  of  the  ByiD|nthetio. 
One  lar^  branch  (inferior  cardiac)  u 
gitren  off  juat  before  the  nerve  eaters  the 
cheat;  on  the  right  this  braocb  descends 
bj  the  side  of  the  srteria  innomiaata  ta 
the  deep  cBrdiao  plexus;  on  the  Iffl  it 
posses  ID  front  of  the  arch  of  the  aorta 
lo  the  superficial  cardiac  plexos.  One  or 
two  cardiac  branches  also  proceed  from 
the  thoraoic  portion  of  the  right  pneamo- 
gaslric  nerye. 

The  Inferior  laryngeal,  or  recurrent 
laryngeal  nerve,  carres  around  the  snb- 
cjavian  artery  on  the  fight,  and  the  arch 
of  the  aorta  oo  the  left  side.  It  ascends 
in  the  groove  between  the  trachea  and 
oesophagus,  and  piercing  the  lower  fibrei 
of  the  inferior  constrictor  nmsole  enteis 
the  l>j:ynx  close  to  the  ftrticulatioD  of  the 
inferior  cornu  of  the  thyroid  with  the  cri- 
coid cartilage.  It  is  dbtriboted  to  all  the 
muscles  of  the  larynx,  with  the  exoeptiao 
of  the  crico-thyroid,  and  commnnicatet 
on  the  aryteuoidens  muscle  with  the  su- 
perior laryngeal  nerve.  As  it  curves 
around  the  subclavian  artery  and  aorta  it 
^vea  branches  (cardiac)  to  the  heart  and 
root  of  the  lungs;  and  aa  it  ascends  the 
neck  it  distributes  filaments  to  the  ceeo> 
phaguB  and  trachea,  and  communicates 
with  the  external  laryngeal  nerra  and 
sy  ni  path  e  tic. 

The  Anterior  pvlmonary  hranche*,  two 
or  three  in  number,  are  distributed  upon 
the  anterior  aspect  of  the  root  of  the 
lungs,  forming,  with  branches  from  the 
cardiaa  plexuses,  the  anterior  pulmomaTlf 

The  Potterior  pulmonary  brandu*, 
more  numerous  and  larger  than  the  ante- 
rior, are  distributed  on  die  posterior  aspect 
of  the  root  of  the  lungs ;  they  are  joined 
by  filaments  from  the  third  and  fourth 
thoracic  ganglia  of  the  sympathetic,  aod 
form  the  potteriar  pvlmonary  plexiu. 

(Esophageal  hranchet  are  given  off  bf 
the  pneumogastric  nerves  above  the  root 
of  the  lungs ;  below  that  point,  the  trunks 
of  the  nerves,  divided  into  several  cords, 
form  a  plexns  around  the  (esophagus,  the 
right  and  left  nerves  communicating  with 
each  other.  This  plexus  accompsoies  the 
(esophagus  to  the  stomach,  and  is  the 
aiophageal plexua  (plexus  goUe). 

The  Gaitric  branrhet  are  the  terminal 
filaments  of  the  pneumogastric  nervM; 
they  are  spread  out  upon  the  anterior  sitd 
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posterior  surface  of  the  stomach,  and  are  likewise  distributed  to  the  omeDtum, 
spleen,  paDcreas,  liver,  and  gall-bladder.  The  branches  of  the  anterior  aspect 
of  the  stomach  proceed  from  the  left  nerve  and  communicate  with  the  hepatic 
plexus  in  the  lesser  omentum ;  those  of  the  posterior  aspect  arc  derived  from 
the  right  nerve  and  coinmunicate  with  the  solar  plexus. 

Spinal  accessory  nerve  ;  eleventh  pair  of  Soemmering.  —  The  spinal 
accessory,  a  nerve  of  motion,  arises  bj  several  filaments  from  the  side  of  the 
spinal  cord  as  low  down  as  the  fifth  or  sixth  cervical  nerve,  and  ascends  behind 
the  ligamentum  dentatum,  and  between  the  anterior  and  posterior  roots  of  the 
spinal  nerves,  to  the  foramen  lacerum  posterius.  It  communicates  in  its  course 
with  the  posterior  root  of  the  first  cervical  nerve,  and,  entering  the  foramen 
lacerum,  becomes  applied  against  the  posterior  aspect  of  the  superior  ganglion 
of  the  pneumogastric,  being  contained  in  the  same  sheath  of  dura  mater.  The 
nerve  then  passes  outwards  and  downwards,  behind  and  sometimes  in  front  of 
the  internal  jugular  vein,  to  the  upper  and  under  part  of  the  stemo-mastoid, 
pierces  that  muscle  obliquely,  and  descends  across  the  posterior  triangle  of  the 
ueck  to  the  under  surface  of  the  trapezius  to  which  it  is  distributed,  its  branches 
bdng  continued  downwards  to  near  the  lower  border  of  the  muscle. 

The  Branches  of  communication  of  the  spinal  accessory  are  one  or  two  small 
branches  from  the  superior  ganglion  of  the  pneumogastric,  and  a  large  branch 
which  joins  the  pneumogastric  between  the  two  ganglia. 

Its  Branches  of  distribution  are  muscular  branches  to  the  stemo-mastoid  and 
trapezius.  In  the  substance  of  the  stemo-mastoid  it  communicates  with  branches 
of  the  cervical  plexus,  and  in  the  posterior  triangular  space  with  the  third  and 
fourth  cervical  nerve. 

The  pneumogastric  and  spinal  accessory  nerve  together  (nervus  vagus  cum 
aocessono)  resemble  a  spinal  nerve,  of  which  the  former  with  its  ganglion  is  the 
posterior  and  sensitive  root,  the  latter  the  anterior  and  motor  root.  The  deep 
origin  of  the  spinal  accessory  may  be  traced  into  the  gray  substance  of  the  floor 
of  the  fourth  ventricle. 

Ninth  pair  of  Willis;  twelfth  pair  of  Soemmering.  Hypoglossal 
NXRVE ;  lingual.  —  The  hypoglossal  is  a  nerve  of  motion,  distributed  to  all  the 
muscles  of  the  tongue,  most  of  those  attached  to  the  os  hyoides,  and  the  steroo 
thyroid.  It  arises  from  the  groove  between  the  corpus  pyramidale  and  corpus 
oliyare  by  ten  or  fifteen  filaments,  which  are  collected  into  two  bundles,  and 
escape  from  the  cranium  through  the  anterior  condyloid  foramen.  At  its  exit 
from  the  cranium,  the  nerve  lies  behind  the  intemal  carotid  artery  and  internal 
jugular  vein,  then  passing  forwards  between  the  artery  and  vein  it  descends  to 
a  point  parallel  with  the  angle  of  the  lower  jaw.  It  next  curves  forwards 
around  the  occipital  artery,  with  which  it  forms  a  loop,  and  crossing  the  external 
carotid  and  lower  part  of  the  hyo-glossus  muscle  to  the  gcnio-hyo-glossus,  scuds 
filaments  onwards  with  the  anterior  fibres  of  that  muscle  as  far  as  the  tip  of  the 
tongue.  While  resting  on  the  hyo-glqssus  muscle  it  b  flattened,  and  beneath 
the  mylo-hyoideus  communicates  with  the  gustatory  nerve. 

At  its  origin,  the  hypoglossal  nerve  sometimes  communicates  with  the  poste- 
rior root  of  the  first  cervical  nerve.  Its  deep  origin  may  be  traced  to  one  of 
the  nuclei  of  gray  substance,  in  the  floor  of  the  fourth  ventricle,  where  it  decus- 
sates with  its  fellow  of  the  opposite  side. 

The  branches  of  the  hypoglossal  nerve  are  branches  of  commuuication  and 
branches  of  distribution. 

The  Branches  of  communication  of  the  hypoglossal  nerve  are,  several  to  the 
poenmogastric,  with  which  nerve  it  is  closely  united ',  one  or  two  with  the  8up<!- 
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rior  oerric&l  ganglion  of  tbe  sjrmpathetic  ;  and  one  or  two  with  the  loop  between 
the  first  and  second  cerrical  nerve. 
The  Branehet  o/dulribution  are  — 


The  Deicendent  noni  is  a  long  and  slender  serve,  which  qniu  the  hypoglotail 
just  as  it  is  aboat  to  form  its  arch  around  the  occipital  artery,  and  descends  oo 


»Bi.  2.  Stjlo-hjoid  mUBoU.  3.  Sljla-glo.suj.  4.  BljlQ-phBrynKeut.  S.  Tongne.  B,  li 
H;o-gloMui  muBclei  ita  tHo  portiona.  T.  acnio-hjo-gloiiDB.  8.  Genio-hroideDi  j  both 
krlac  from  tb«  ioner  lorliiae  of  th«  lympfajiii  or  th«  lower  Jin.  9.  Etcmo-hjold  miuelfb 
ID.  StemD-tbjTDld.  11.  Thjro-hjoid.  upon  wbicb  tbe  th^ro-hraidfan  brsDCb  of  tb*  bjrpo- 
gloiwl  psrTe  ii  leeo  ramifjing.  IZ.  Omo-byoid  oraiiipg  ttaa  common  earatid  ■rtrr]'  (II), 
■nd  Intenial  jugular  leiD  (11).  lb.  EKaroil  aarolid  giiing  off  <la  braoebci.  10.  Intanul 
carotid.  IT.  Ougtator;  nerve  giring  a  branch  to  ttaa  aubmuniar;  gangtlou  (18),  and  cooi- 
municaling  a  littla  furtber  on  witb  tbe  b; pogloaaal  otivt.  IB.  Bubmaxillarj,  or  Wbarton'i 
duflt,  paaaiog  forwardi  lo  tba  iDbliogual  gland.  Tba  aubmaxillarT  ginglian  ia  tba  arnll 
rouod  bod7  batwetn  flgure*  IS  and  19.  20.  aioaao-pharjogaal  ncrre,  puaing  in  babind 
the  byo-gloaaua  muilla.  11,  HrpogloHsl  nerra  ourviog  iroond  tbe  occipital  artarj.  O. 
DeactndaDi  noni  nam,  forming  a  loop  witb  (23)  tba  communioani  noni,  whioh  It  rtta 
ariaing  b;  Blamanta  from  tba  upper  canical  nerrea.  24.  Paeuniogaitrio  nerx,  emarging 
from  betwaan  the  internal  jugular  Talo  and  vonimon  carotid  arterj,  and  eotcring  tha  cb«M> 
2S.  Facial  nerve,  emerglDg  from  tba  itflo-maatnld  fommea  and  croiaing  tba  axtarDBl 
oanUd  artarj. 

the  sheath  of  the  carotid  vessels.  Just  below  the  middle  of  the  neck  it  forms  ■ 
loop  with  a  long  braQch  (comuunicans  noni)  derived  from  the  second  and  tbird 
cervical  nerve.  From  the  convexitj  of  this  loop  branches  are  sent  to  the  steno- 
hyoideos,  stern o-thyro id eus,  and  both  bellies  of  the  omo-hyoideua ;  sometimei 
also  a  twig  is  given  off  to  the  cardiac  plexus,  and  occasionally  one  to  the  phrenic 
nerve.  If  the  descendens  noni  be  traced  to  its  origin,  it  will  bo  foaod  to  be 
nomposed  of  a  branch  from  {he  hjrpoglossaj,  and  one  from  the  first  and  wMHid 
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Cflrrtcal  nerve;  occasiooallj  it  receives  also  a  filament  from  the  pnenmo- 
gastric. 

The'  Thyro-hyoidean  n  Are  is  a  small  branch,  distrihntcd  to  the  thyro-hyoidens 
muscle.  It  is  given  uff  by  the  trunk  of  the  hypoglossal  near  the  posterior  border 
of  the  hyo-gloBsuH,  and  descends  obliquely  over  the  great  comu  of  the  os 
hyoidcs. 

The  MuKular  hrnnchtt  are  given  off  where  the  nerve  is  covered  in  by  the 
mylo-hyoideus  muscle,  and  rests  on  the  hyo-glossus;  several  large  branches  take 
their  course  acro^  the  fibres  of  the  gcoio-hyo-glossus  to  reach  the  substance  of 
the  tongue.  Moreover,  on  the  hyo-glosans  muscle,  the  branches  of  the  hypo- 
glossal nerve  communicate  with  those  of  the  gustatory  nerve. 


SPINAL  NERVES. 

There  are  thirty-one  paira  of  spinal  nerves,  each  arising  by  two  roots,  an 
aiiterior  or  motor  root,  and  a  posterior  or  sensitive  root. 

The  anterior  roots  proceed  from  the  anterior  lateral  sulcus,  which  marks  the 
division  of  the  anterior  from  the  middle  colnmn  of  the  spinal  cord,  and 
gradually  approach  towards  the  anterior  median  fissure  as  they  descend. 

The  ponterior  roots,  more  regular  than  the  anterior,  proceed  from  the  posterior 
lateral  snlcos;  they  are  larger,  and  the  filaments  of  origin  more  numerous  than 
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those  of  the  anterior  roots;  and  in  the  intervertebral  foramina  there  is  a  gang- 
lion on  each  of  their  roots.  The  first  cervical  nerve  forms  an  exception  to  these 
characters;  its  posterior  root  is  smaller  than  the  anterior;  it  often  joins,  in 
whole  or  in  part,  the  spinal  accessory  nerve,  and  sometimes  the  hypoglossal :  it 
has  freqnenlly  no  ganglion,  and  when  the  ganglion  exists,  it  is  often  situated 
within  the  dura  mater,  the  latter  being  the  usual  position  of  the  ganglia  of  the 
last  two  pain  of  spinal  nerves. 

After  the  formation  of  a  ganglion,  the  two  roots  unite,  and  constitute  a  spinal 
Derve,  which  escapes  through  the  intervertebral  foramen,  and  separates  into  an 
anUrior  cord  for  the  supply  of  the  front  aspect  of  the  body,  and  &potterior 
card  for  the  posterior  aspect.  In  the  first  cervical,  last  sacral,  and  coccygeal 
nerre  this  division  takes  place  within  the  dura  mater  and  in  the  upper  four 
Meral  nerves  externally  to  that  cavity,  but  within  the  sacral  canil.  The 
anlenor  cords,  with  the  exception  of  the  first  two  cervical  nerves,  are  larger 
than  the  posterior;  ao  arrangement  which  is  proportioned  to  the  larger  eitent 
of  rarfaoe  they  are  required  to  supply. 
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The  Spinal  nerves  are  classed  as  follows :  — 

Cervical ".     .     8  pairs  * 

Dorsal 12      " 

Lumbar 6      " 

Sacral 5      ** 

Coccygeal 1      " 

The  cervical  Dcrves  pass  off  traDSversely  from  the  spinal  cord ;  the  dorsal  are 
oblique  io  direction ;  the  lumbar  and  sacral,  vertical ;  the  latter  from  the  large 
assemblage  of  nerves,  at  the  termination  of  the  cord,  called  cauda  equina. 
The  Cauda  equina  occupies  the  lower  third  of  the  spinal  canal. 

CERVICAL  NERVES. 

The  cervical  nerves  increase  in  size  from  above  downwards ;  the  first  (sub- 
occipital) passes  out  of  the  spinal  canal  between  the  occipital  bone  and  atlss  \ 
the  second  between  the  posterior  ring  of  the  atlas  and  the  lamina  of  the  axis ; 
and  the  last  between  the  last  cervical  and  first  dorsal  vertebra.  Each  nerve,  at 
its  escape  from  the  intervertebral  foramen,  divides  into  an  anterior  and  a  pos- 
terior cord.  The  anterior  cords  of  the  four  upper  cervical  nerves  form  the  cer- 
vical plexus  ;  the  posterior  cords,  the  posterior  cervical  plexus.  The  anterior 
cords  of  the  four  inferior  cervical  together  with  the  first  dorsal  form  the 
brachial  plexus. 

Anterior  cervical  nerves. — The  anterior  cord  of  the  first  cervical  or  sub- 
occipital nerve  escapes  from  the  vertebral  canal  through  the  groove  on  the  pos- 
terior arch  of  the  atlas,  which  supports  the  vertebral  artery,  lying  beneath  that 
vessel.  It  descends  in  front  of  the  transverse  process  of  the  atlas,  sends  twigs 
to  the  rectus  lateralis  and  rectus  anticus  minor,  and  forms  an  anastomotic  loop 
by  communicating  with  an  ascending  branch  of  the  second  nerve.  Branches 
from  this  loop  communicate  with  the  pneumogastrio  nerve,  hypoglossal  nerve, 
and  first  cervical  ganglion  of  the  sympathetic. 

The  anterior  cord  of  the  secxmd  cervical  nerve,  at  its  exit  from  the  interverte- 
bral foramen  between  the  atlas  and  axis,  gives  twigs  to  the  rectus  anticus  major, 
scalenus  medius,  and  levator  anguli  scapulae,  and  divides  into  three  branches : 
ascending  branch,  which  completes  the  arch  of  communication  with  the  first 
nerve;  and  two  descending  branches,  which  form  loops  with  corresponding 
branches  of  the  third  nerve. 

The  anterior  cord  of  the  third  cervical  nerve,  double  the  size  of  the  preceding, 
divides  at  its  exit  from  the  intervertebral  foramen  into  several  branches,  some 
of  which  are  distributed  to  the  rectus  major,  longus  colli,  and  scalenus  medius, 
while  others  communicate  and  form  loops  and  anastomoses  with  the  second  and 
fourth  nerve. 

The  anterior  cord  of  the  fourth  cervical  nerve,  equal  in  size  with  the  preced- 
ing, sends  twigs  to  the  rectus  major,  longus  colli,  and  levator  anguli  soapuls, 
communicates  by  anastomosis  with  the  third,  and  sends  a  small  branch  down- 
wards to  the  fifth  nerve.  Its  principal  branches  pass  downwards  and  outwards 
across  the  posterior  triangle  of  the  neck,  towards  the  clavicle  and  acromion. 

The  anterior  cords  of  the  fi/^,  sixth,  seventh,  and  eighth  cervical  nerres  will 
be  described  with  the  brachial  plexus,  of  which  they  form  a  part. 

Cervical  plexus. —  The  cervical  plexus  is  constituted  by  the  loops  of  com- 
munication and  anastomoses  which  take  place  between  the  anterior  cords  of  the 
first  four  cervical  nerves.     The  plexus  rests  on  the  levator  anguli  scapnbc,  pes- 
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terior  and  middle  scaleDus,  and  splenius  colli  muscle,  and  is  coyereJ  id  bj  the 
Bterno-mastoid  and  platjsma. 

The  Branches  of  the  cervical  plexus  [fig.  265]  maj  be  arranged  into  three 
groups,  superficial  ascending,  superficial  descending,  and  deep :  — - 


Superficial 


(  Superficialis  colli, 
Atcendtnffj    i  Auricularis  magnus, 

I  Occipitalis  minor. 
y.         , .        f  Acromiales, 
I>'*^<^'»!f>  I  ClaYicula«4. 

(  Communicating  branches, 
J  Communicans  noni. 


^^P 1  Muscular, 

Phrenic. 

The  Superficialis  colli  is  formed  by  communicating  branches  from  the  second 
and  third  cervical  nerves ;  it  curves  around  the  posterior  border  of  the  stemo- 
mastoid  and  crosses  obliquely  behind  the  external  jugular  vein  to  the  anterior 
border  of  that  muscle,  where  it  pierces  the  deep  cervical  fascia  and  divides  into 
an  ascending  and  a  descending  branch. 

The  ascending  branch  passes  upwards  to  the  submaxillary  region,  and  divides 
into  four  or  five  filaments,  some  of  which  pierce  the  platysma  myoides,  and  supply 
the  integument  as  high  as  the  chin  and  lower  part  of  the  face ;  while  others 
form  a  plexus  with  the  infra-maxillary  branches  of  the  f&cial  nerve  beneath  the 
platysma.  One  or  two  filaments  from  this  branch  accompany  the  external  jugular 
vein. 

The  descending  branch  pierces  the  platysma  and  is  distributed  to  the  integu- 
ment of  the  front  of  the  neck  as  far  downwards  as  the  sternum. 

The  Auricularis  magnus,  the  largest  of  the  three  ascending  branches  of  the 
oervical  plexus,  also  proceeds  from  the  second  and  third  cervical  nerve;  it 
carves  around  the  posterior  border  of  the  sterno-mastoid,  and  ascends  upon  that 
muscle,  lying  parallel  with  the  external  jugular  vein,  to  the  parotid  gland,  where 
it  divides  into  an  anterior  and  a  posterior  branch. 

The  anterior  branch  is  distributed  to  the  integument  over  the  parotid  gland, 
aod  to  the  gland  itself,  communicating  with  the  facial  nerve. 

The  posterior  branch  ascends  behind  the  ear  where  it  divides  into  auricular 
branches,  supplying  the  pinna ;  and  a  mastoid  branch  which  communicates  with 
the  posterior  auricular  branch  of  the  facial  and  is  distributed  to  the  integument 
behind  the  ear.  The  auricular  branches  communicate  with  the  auricular  offsets 
of  the  facial  nerve,  pneumogastrio  nerve,  and  occipitalis  minor. 

The  Occipitalis  minor  arises  from  the  second  cervical  nerve ;  it  curves  around 
the  posterior  border  of  the  sterno-mastoid  above  the  preceding,  and  ascends  upon 
that  muscle,  parallel  with  its  posterior  border,  to  the  lateral  and  posterior  aspect 
of  the  cranium.  It  is  distributed  to  the  integument,  to  the  occipital  portion  of 
the  occipito-frontalis  and  attollens  aurem,  and  communicates  with  the  occipitalis 
major,  auricularis  magnus,  and  posterior  auricular  branch  of  the  facial. 

SuperJieiaJ  descefiding  branches,  — -  The  Acromiales  and  Claviculares  are  two 
or  three  large  nerves  which  proceed  from  the  fourth  cervical  nerve,  and  pass 
downwards  in  the  posterior  triangle  of  the  neck ;  they  pierce  the  deep  fascia, 
and,  crossing  the  clavicle,  aro  distributed  to  the  integument  of  the  front  of  the 
chest  from  tho  sternum  to  the  acromion :  hence  their  designation,  claviculares 
and  acromiales.  The  most  anterior  of  the  branches  is  named  sternal,  from  its 
destination,  and  the  outermost  branch  passes  over  the  clavicular  attachment  of 
(he  irapexius,  to  reach  the  shoulder. 

Deep  branches. — ^The  communicating  branches  are  filaments  which  arise  from 
Ibe  loop  between  the  first  and  second  cervical  nerve,  and  pass  inwards  to  com- 
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rauDicate  with  the  sympathetic,  pDeumogastric,  and  hypoglossal  Derve.  The 
first  three  cervical  nerves  send  brauches  to  the  first  cervical  ganglion ;  the  fourth 
sends  a  branch  to  the  trunk  of  the  sympathetic,  or  to  the  middle  cervical  gan- 
glion. From  the  second  cervical  nerve  a  large  branch  is  given  off,  which  joins 
the  spinal  accessory  nerve. 

The  Communtcans  noni  is  a  long  and  slender  branch  of  communication  be- 
tween the  cervical  plexus  and  descendens  noni ;  it  is  formed  by  filaments  from 
the  second  and  third  cervical  nerve ;  descends  at  the  outer  side  of  the  internal 
jugular  vein,  and  forms  a  loop  with  the  descendens  noni  over  the  sheath  of  the 
carotid  vessels. 

The  Muscular  branches  of  the  cervical  plexus  are  distributed  to  the  muscles 
of  the  front  of  the  vertebral  column  and  side  of  the  neck.  From  the  loop,  be- 
tween the  first  and  second  nerve,  branches  -are  given  to  the  anterior  recti ;  from 
the  second  cervical  nerve  a  branch  proceeds  to  the  sterno-mastoid ;  from  the 
third  and  fourth  nerve  branches  are  distributed  to  the  trapezius,  levator  anguli 
scapulae,  scalenus  medius,  and  scalenus  posticus.  The  branch  to  the  trapexins 
communicates  with  the  spinal  accessory  nerve. 

The  Phrenic  nerve  ^internal  respiratory  of  Bell)  is  formed  by  the  union  of 
filaments  from  the  third,  fourth,  and  fifth  cervical  nerve,  and  one  from  the 
sympathetic.  It  descends  to  the  root  of  the  neck,  resting  on  the  scalenus  anticns 
muscle,  crosses  the  first  portion  of  the  subclavian  artery,  and  enters  the  chest 
between  it  and  the  subclavian  vein.  Within  the  chest  it  passes  downwards 
through  the  middle  mediastinum,  lying  between  the  pleura  and  pericardium, 
and  in  front  of  the  root  of  the  lung,  to  the  diaphragm ;  near  the  diaphragm  it 
divides  into  branches  which  pierce  that  muscle,  and  are  distributed  on  its  under 
surface.  Some  of  its  filaments  reach  the  abdomen  through  the  openings  for  the 
oesophagus  and  vena  cava,  and  communicate  with  the  phrenic  and  solar  plexus, 
and  on  the  right  side  with  the  hepatic  plexus.  The  left  phrenic  nerve  is  longer 
than  the  right,  from  the  inclination  of  the  heart  to  the  left  side,  and  crosses  the 
arch  of  the  aorta.  The  right  nerve  is  situated  more  deeply  in  the  upper  part  of 
the  chest  than  the  left,  and  lies  in  contact  with  the  right  vena  innomioata  and 
superior  vena  cava.  Both  nerves  cross  in  front  of  the  origin  of  the  internal 
mammary  artery  at  their  entrance  into  the  chest. 

Posterior  cervical  nerves.  —  The  posterior  cords  of  the  cervical  nerves 
issue  from  between  the  transverse  processes,  and  divide  into  an  internal  and 
external  branch.  The  internal  branch  is  directed  inwards  towards  the  middle 
of  the  spine,  and,  becoming  cutaneous  near  the  spinous  processes  of  the  verte- 
brae, is  then  reflected  outwards  to  supply  the  integument.  The  external  branch, 
smaller  than  the  internal,  is  distributed  to  the  muscles  of  the  outer  portion  of 
the  vertebral  groove. 

The  posterior  cord  of  the^rs^  cervical  nerve  (sub-occipital),  larger  than  the 
anterior,  escapes  from  the  vertebral  canal  through  the  opening  for  the  vertebral 
artery,  lying  posteriorly  to  that  vessel,  and  emerges  in  the  triangular  space 
formed  by  the  rectus  posticus  major,  obliquus  superior,  and  obliquus  inferior. 
It  is  distributed  to  the  recti,  obliqui  and  complexus,  and  sends  a  branoh  down- 
wards to  communicate  with  the  second  cervical  nerve;  it  has  no  external 
branch. 

The  posterior  cord  of  the  second  cervical  nerve  is  three  or  four  times  larger 
than  its  anterior  cord,  and  exceeds  in  size  the  other  posterior  cervical  nerves. 
Its  internal  branch  is  the  occipitalis  major  nerve. 

The  posterior  cord  of  the  third  cervical  nerve  is  smaller  than  the  seoond,  but 
.arger  than  the  fourth;  its  internal  branch  gives  off  a  cutaneous  branoh  to  the 
back  of  the  cranium. 

The  posterior  cords  of  the  remaining  cervical  nerves  go  on  progreflsivdly 
decreasing  in  size  to  the  seventh. 
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Tbe  internal  branchy  of  the  tecond,  third,  fourth  xaAJifih  nerve  lie  on  the 
Bemi-spioalie  colli  mnacle,  aod  aro  cloeel;  connected  with  a  fascia  which  sepa- 
latca  that  muscle  from  the  complexns.  The  second  and  third,  with  a  branch 
from  the  first,  oonstitute  the  jxuferior  remical  plexut ;  and  all  the  branches  in 
their  coune  to  the  surface  pierce  the  oomplexua  and  trapeiins  and  some  the 

The  inlemal  hranchet  of  the  tixih,  teventh,  and  eighth  nerve  pass  beneath 
the  aemi-ipinalis  colli,  and  are  lo«t  in  the  muscles  without  reaching  the  integu- 

The  Oceipitalii  major  nerve,  the  internal  bnineh  of  the  posterior  cord  of  tbe 
seoond  cervical  nerve,  ascends  obliquely  inwards,  between  the  obliqnns  inferior 
and  complezua,  pierces  .the  compleiua  and  trapezius  after  passing  for  a  short 
distance  between  them,  and  asceoda  the  posterior  aspect  of  tbe  head  in  company 
with  the  Dooipital  artery.  Soon  after  its  escape  form  tbe  trapeaius,  it  receives  a 
bnnch  from  the  third  cervical,  and  divides  into  nnmerons  brsncbea,  which  are 
distributed  to  the  occipitalis  moHcIc  and  to  tbe  integument  as  far  as  the  summit 
of  tbe  head.  It  communicates  with  tbe  occipitalis  minor  nerve,  and  senda  an 
aitrieular  branch  to  the  baok  of  the  ear. 


BRACHIAL     FLEXtf 


The  Brachial  or  axillary  ptextu  of 
nerves  is  formed  by  communications 
between  the  anterior  cords  of  the  four 
lower  cervical  nerves  and  first  dorsal. 
These  nerves  are  alike  in  size,  and  their 
mode  of  disposition  in  the  formadon  of 
the  pleziis  as  follows:  the  fifth  and 
sixth  unite  to  form  a  common  trunk; 
the  last  cervical  and  first  dorsal  also 
nnite  to  form  a  single  trunk ;  the 
seventh  cervical  nerve  lies  for  some 
distance  apart  from  the  rest,  and  then 
divides  into  two  branches,  which  join 
the  other  cords.  At  the  point  of  junc- 
tion the  plexus  consists  of  two  cords, 
from  which  a  third  is  given  off,  and  the 
three  become  placed,  one  to  the  inner 
side  of  the  axillary  artery,  one  be- 
hind, and  one  to  its  outer  side.  Lower 
down,  each  of  the  lateral  cords  gives 
off  a  branch  which  unites  with  its  fel- 
low in  front  of  the  artery,  and  surrounds 
the  vessel ;  the  trunk  formed  by  tbe 
wiion  of  the  two  branches  being  the 
mediau  nerve.  The  plexus  is  broad 
io  the  neck,  narrows  as  it  descends  into 
the  axilla,  and  again  enlaces  at  its 
lower  part,  where  it  divides  into  its  tor- 
mi  nal  branches. 

The  brachial  plexus  communicates 
with  the  cervical  plexus  by  means  of  a 
branch  from  tbe  fourth  to  the  fifth 
BtTwa;  and  receives  branches  from  the 
nro  inferior  oervioal 
^jvpatbetio. 


Taa 

ll».iCHES   TU   THE    IRH.       I,  1.  SC&Unn 

tDDicle,  bcbindind  to  the  oaUT  lide  of  i 
th«  roou  of  tha  pUiai.  S,  2.  Ucdik 
I.  Cin«r  Btite.  4.  Mmcnlo-enUmon 
of  the  B.  Tb«  tbomcio  narrei.  S.  The  ph™ 
Ui<  Ib<rd,  roortb,  and  Eftb  Mr«i»l  nan 
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The  plexus  is  in  relation  in  tbe  neck  with  the  scaleni  moscles ;  lower  down  it 
is  placed  between  the  clavicle  and  subclavius  mnscle  above,  and  the  first  rib  and 
first  serration  of  the  serratus  magnus  muscle  below.  In  the  axilla,  it  is  situated 
at  first  to  the  outer  side  of  and  then  behind  the  axillary  artery,  resting  by  its 
outer  border  against  the  tendon  of  the  bubscapularis  muscle.  Lower  down  it 
completely  surrounds  the  artery. 

The  Branches  of  the  brachial  plexus  are :  from  the  oiUer  cordj  one  of  the 
anterior  thoracic  nerves,  the  musculo-cutaneous  nerve,  and  the  outer  head  of  the 
median ;  from  the  inner  cord,  the  other  anterior  thoracic  nerve,  inner  head  of 
the  median,  internal  cutaneous,  lesser  internal  cutaneous  of  Wrisberg,  and 
ulnar;  from  the  posterior  cordy  the  subscapular  nerves,  circumflex,  and  mus- 
culo-spiral. 

Besides  these,  the  brachial  plexus,  while  in  the  neck,  gives  off  several  supe- 
rior muscular  branches;  one  to  the  subclavius  muscle,  one  to  the  rhomboid 
muscles  and  levator  angiili  scapulsB;  one  of  large  size,  the  suprascapular;  and 
a  long  and  slender  nerve  which  passes  down  the  thoracic  wall  of  the  axilla,  the 
posterior  thoracic^  or  external  respiratory  nerve  of  Bell. 

In  reference  to  their  distribution,  the  branches  of  the  brachial  plexus  may  be 
arranged  in  three  groups,  thoracic,  scapular,  and  brachial,  as  follows :  — 

Thoracic,  Scapular, 

Anterior  thoracic,  Superior  muscular, 

Posterior  thoracic.  Supra-scapular, 


Subscapular. 


Brachial, 


Musculo-cutaneous, 

Internal  cutaneous. 

Lesser  internal  cutaneous. 

Median, 

Ulnar, 

Musculo-spiral, 

Circumflex. 

The  Anterior  thoracif  nerves,  two  in  number,  proceed,  one  from  the  external 
cord  of  the  plexus,  the  4,ther  from  the  internal  cord.  The  former,  the  external 
or  superficial  branch,  crosses  the  axillary  artery  in  the  space  above  the  pectoralis 
minor  to  the  front  of  the  chest,  and  is  distributed  to  the  pectoralis  major  musole. 
The  internal  or  deeper  branch  issues  from  between  the  axillary  artery  and  vein, 
and  after  forming  a  loop  of  comihunication  with  the  preceding,  is  distributed  to 
the  under  surface  of  the  pectoralis  minor  and  major. 

The  Posterior  thora^cic,  or  external  respiratory  of  Bell,  is  formed  by  the  junc- 
tion of  two  offsets,  one  from  the  fifth,  the  other  from  the  sixth  cervical  nerve ; 
it  crosses  behind  the  brachial  plexus  to  reach  the  side  of  the  chest,  and  descends 
on  the  serratus  magnus  to  the  loafer  part  of  that  muscle,  to  which  it  is  dis- 
tributed. 

The  Superior  muscular  nerves  are  small  branches  to  the  longus  colli  and  8ca> 
leni ;  and  branches  to  the  rhomboidei  and  subclavius. 

The  Rhomboid  branch  proceeds  from  the  fifth  cervical  nerve,  and  passing 
backwards  through  the  fibres  of  the  scalenus  medius,  and  beneath  the  levator 
anguli  scapulae,  is  distributed  to  the  under  surface  of  the  rhomboid  muscles.  In 
its  course  it  sometimes  gives  a  branch  to  the  levator  anguli  scapulas. 

The  Subclavian  branch,  proceeding  from  the  cord  formed  by  the  fifth  and 
sixth  nerve,  descends  in  front  of  the  subclavian  artery  to  the  subclavius  musole. 
This  nerve  usually  communicates  with  the  phrenic  at  its  entrance  into  the  ohest 
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The  Supra-icapular  nerve  arises  from  the  fifth  cervical  nerve,  and  proceeds 
obliquely  outwards  to  the  supra-scapular  notch ;  it  passes  through  the  notch, 
crosses  the  supra-spinous  fossa  beneath  the  supra-spinatus  muscle,  and  running 
in  front  of  the  concave  margin  of  the  spine  of  the  scapula  enters  the  infra-spi- 
nous  fossa,  to  be  distributed  to  the  supra-spinatus  and  infra-spinatus  muscle,  and 
send  two  or  three  filaments  to  the  shoulder  joint 

The  Subscapular  nerves  are  three  in  number ;  one  arises  from  the  brachial 
plexus  above  the  clavicle,  the  others  from  the  posterior  cord  of  the  plexus  within 
the  axilla.  The  first  or  smallest  supplies  the  upper  part  of  the  subscapularis 
muscle ;  the  second  and  largest  (long  iuhscapular)  follows  the  course  of  the  sub- 
scapular artery,  and  is  distributed  to  the  latissimus  dorsi ;  the  third  supplies  the 
lower  part  of  the  subscapularis  muscle  and  teres  major. 

Brachial  nerves.  —  The  brachial  branches  of  the  plexus  are  arranged  in 
the  following  order :  musculo-cutaneous,  and  one  head  of  the  median  to  the 
outer  side  of  the  artery;  the  other  head  of  the  median,  internal  cutaneous,  lesser 
internal  cutaneous,  and  ulnar,  to  its  inner  side;  the  circumflex  and  musculo- 
spiral  behind. 

The  Musculo-cutaneous  nerve  (external  cutaneous,  perforans  Casserii) 
arises  from  the  brachial  plexus  in  common  with  the  external  head  of  the  median ; 
pierces  the  coraco-brachialis  muscle,  and  passes  between  the  biceps  and  brachialis 
anticus  to  the  outer  side  of  the  bend  of  the  elbow,  where  it  perforates  the  deep 
fascia,  and  divides  into  an  anterior  and  posterior  branch.  These  branches  pass 
behind  the  median  cephalic  vein,  the  anterior  the  larger  of  the  two,  taking  the 
course  of  the  radial  vein  and  communicating  with  the  radial  nerve  on  the  back 
of  the  hand;  the  posterior  and  smaller  following  the  direction  of  the  supinator 
longus,  communicating  with  the  internal  cutaneous,  and  at  the  lower  third  of  the 
forearm  sending  off  an  arterial  twig,  which  accompanies  the  radial  artery  to  the 
wrist,  and  distributes  filaments  to  the  synovial  membranes  of  the  joint. 

The  musculo-cutaneous  nerve  supplies  the  coraco-brachialis,  biceps,  and 
brachialis  anticus  in  the  upper  arm,  and  the  integument  of  the  outer  side  of  the 
forearm  as  far  as  the  wrist  and  hand. 

The  Internal  cutaneous  nerve,  one  of  the  internal  and  smaller  branches 
of  the  axillary  plexus,  arises  from  the  plexus  in  common  with  the  ulnar  and 
internal  head  of  the  median,  and  passes  down  the  inner  side  of  the  arm  in 
company  with  the  basilic  vein,  giving  off  several  cutaneous  filaments  in  its 
coarse.  At  about  the  middle  of  the  upper  arm  it  pierces  the  deep  fascia  by 
the  side  of  the  basilic  vein  and  divides  into  two  branches,  external  and  internal. 
The  external  branch,  the  larger  of  the  two,  divides  into  several  branches  which 
pass  in  front  of,  and  sometimes  behind,  the  median  basilic  vein  at  the  bend  of 
the  elbow,  and  descend  in  the  course  of  the  palmaris  longus  muscle  to  the 
wrist,  distributing  filaments  to  the  integument  in  their  course  and  communi- 
cating with  the  anterior  branch  of  the  musculo-cutaneous  on  the  outer  side, 
and  its  own  internal  branch  on  the  inner  sidi  of  the  forearm.  The  internal 
branch  sends  off  several  twigs  to  the  integument  over  the  inner  condyle  and 
olecranon,  passes  behind  the  inner  condyle,  and  descends  the  forearm  in  the 
course  of  the  ulnar  vein  as  far  as  the  wrist,  supplying  the  integument  of  the 
inner  side  of  the  forearm,  and  communicating  with  the  external  branch  of  the 
same  nerve  in  front,  and  the  dorsal  branch  of  the  ulnar  nerve  at  the  wrist. 

The  Lesser  internal  cutaneous  nerve  or  nerve  of  Wrisberg,  the  smallest 
of  the  brachial  nerves,  arises  with  the  preceding  from  the  inner  cord  of  the 
plexus,  and  issuing  from  beneath  the  axillary  vein,  descends  the  inner  side  of 
the  arm,  to  the  middle  of  its  posterior  aspect,  where  it  pierces  the  fascia  and  is 
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distribnted  to  the  iotcgumeDt  of  the  lower  third  of  the  npper  arm  aa  &r  u  tbe 
oleonoon.  While  in  the  axilla,  the  neire  of  Wrisbei^  commnnieatee  with  th« 
interooBto-hunierat  nenre,  and  sometiiDee  its  place  is  taken  bj  the  latter. 

The  Median  nerve,  named  from  its  median  position  in  the  arm  and  ton- 
arm,  ariaea  bj  two  beads  which  proceed  from  the  onter  and  ianer  oord  of  the 
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plexus  and  embrace  the  axillarj  artery.  The  nerre  lies  at  first  to  the  onter  aid* 
of  the  brachial  artery,  but  crosses  it  in  the  middle,  sometimes  in  front  and 
sometimes  behind,  and  getting  to  its  inner  side  deBcends  to  the  bend  of  the 
elbow.  It  next  passes  between  the  two  heads  of  the  pronator  radii  teree  and 
beneath  the  flexor  sublimis  digrtomm,  and  runs  down  the  middle  of  the  fore- 
arm, lying  between  the  latter  muscle  and  the  flexor  profundus  to  the  wriat.  It 
then  dips  beneath  the  annular  ligament  and  enters  the  palm  of  the  band.  Jut 
above  the  wrist  it  is  superficial,  lying  by  the  outer  border  of  tlie  tendona  of  die 
flexor  sublimis  digitonim. 

The  Brancht*  of  the  median  nerve  are  — 

Muscular, 

AoterioT  interosseous, 
Snperfioial  palmar, 
Digital. 
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The  MuKular  branches  are  given  off  by  the  nerve  at  the  bend  of  the  elbow ; 
they  are  diatribnted  to  all  the  mnsales  of  the  anterior  aapeot  of  the  forearm, 
with  the  exception  of  the  flexor  carpi  nlnaria,  and  ulnar  half  of  the  flexor  pro- 
fnndos.     The  branch  to  the  pronator  radii  teres  Bends  off  reflected  filanienta  to  ■ 
the  elbow  joint. 

The  Anlerior  interouema  is  a  largo  branch  aooompanying  the  anterior  inter- 
omeoos  artery,  and  supplying  the  deep  layer 
of   muscles  of   the  forearm ;    being  lost  id- 
feriorly  in  the  pronator  quadratus. 

The  Super/Uial  palmar  branch  arises  from 
the  median  at  about  the  lower  fourth  of  the 
forearm ;  it  croases  the  annular  ligament,  and 
is  distributed  to  the  integument  of  the  palm 
of  the  hand,  and  ball  of  the  thumb. 

The  median  nerve  at  its  termination  in  tbe 
palm  of  the  hand  is  spread  out  and  flattened, 
and  divides  into  six  branches,  ooe  moBCular 
and  five  digital. 

Tbe  mvtcular  branch  is  distributed  to  the 
muscles  of  the  ball  of  the  thumb. 

Tbe  Digital  branchtt  are  arranged  as  fol- 
lows :  two  pass  outwards  to  the  thumb  and 
supply  its  borders  ;  the  third  runs  along  the 
radial  side  of  the  index  fin^r,  Bending  a 
twig  to  the  Grst  lumbricalis,  id  its  courae ; 
the  fourth  subdivides  for  the  supply  of  the 
edjaceot  sides  of  the  index  and  middle  fin- 
ger, and  gives  a  twig  to  the  second  lumbri- 
calis ;  tbe  Ji/^h  receives  a  filament  of  com- 
munication from  the  ubar  nerve,  and  sup- 
plies the  collateral  branches  of  the  middle 
and  ring  finger. 

Opposite  the  base  of  the  first  phalanx,  each 
nerve  fflves  off  a  dortal  branch  which  mns 
along  Uic  border  of  the  dorsum  of  the  finger. 
Near  its  extremity  the  nerve  divides  into  a 
palmar  and  a  dortal  bnoch  ;  tbe  former  sup- 
plying the  sentient  extremity  of  the  finger ; 
tbe  latter  the  structures  around  and  beneath 
the  nail.  The  digital  nerves  in  their  course 
along  the  fingcra  lie  to  the  inner  side  of  and 
superficially  to  the  arteries ;  and  the  nerve 
uf  one  side  of  a  finger  has  no  eommunication 
with  that  of  the  opposite  side. 

TbeULNARNEBTX  is  somewhat  smaller  than 
the  median,  behind  whioh  it  lies,  gradually 
diverging  from  it  in  its  coarse.  It  arises  from  the  inner  cord  of  the  brachial 
plexus  in  common  with  the  intornil  bead  of  tbe  median  and  internal  cutaneous 
nerve,  and  runs  down  the  inner  ude  of  the  arm,  to  the  groove  between  the  in- 
ternal condyle  and  olecranon,  resting  on  the  internal  head  of  tbe  triceps,  and 
accompanied  by  the  inferior  profunda  artery.  At  the  elbow  it  is  BuperJicial, 
and  supported  by  the  inner  condyle,  against  which  it  may  be  compressed,  giving 
rise  to  the  thrilling  sensation  along  the  inner  side  of  the  forearm  and  little  fin- 
ger, popularly  ascribed  to  striking  the  "  funny  bone."  It  then  passes  between 
the  two  heads  of  the  flexor  carpi  nlnaris,  and  descends  along  the  inner  side  of 
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the  forearm,  crosses  the  annalar  ligameDt,  and  divides  into  two  braDches,  super- 
ticial  and  deep  palmar.  At  the  commeDcement  of  the  middle  third  of  the  fore- 
arm it  comes  into  relation  with  the  artery,  and  lies  to  the  ulnar  side  of  that 
vessel,  as  far  as  the  hand. 

The  Branches  of  the  ulnar  nerve  are  — 

Articular,  Dorsal  branch, 

Muscular,  Superficial  palmar, 

Cutaneous,  Deep  palmar. 

The  Articular  branches  are  several  filaments  to  the  elbow  joint,  given  off  from 
the  nerve  while  lying  in  the  groove  between  the  inner  condyle  and  olecranon. 

The  Muscular  branches  are  distributed  to  the  flexor  carpi  ulnaris  and  ulnar 
half  of  the  flexor  profundus  digitorum. 

The  Cutaneous  branch  proceeds  from  about  the  middle  of  the  nerve,  and  de- 
scends upon  the  ulnar  artery  to  the  hand,  giving  twigs  to  the  integument  in  its 
course.  One  branch  from  its  upper  part,  sometimes  a  separate  offset  from  the 
nerve  and  sometimes  absent,  pierces  the  fascia,  and  communicates  with  the  in- 
ternal cutaneous  nerve. 

The  Dorsal  branch  passes  backwards  beneath  the  tendon  of  the  flexor  carpi 
ulnaris,  at  the  lower  fourth  of  the  forearm,  and  divides  into  branches  wliich 
supply  the  integument  and  two  fingers  and  a  half  on  the  posterior  aspect  of  the 
hand,  communicating  with  the  radial  nerve,  with  which  it  forms  an  arch. 

The  Superficial  palmar  branch,  after  giving  some  twigs  to  the  palmaris 
brevis  and  inner  border  of  the  hand,  divides  into  three  filaments,  two  of  which 
are  distributed,  one  to  the  ulnar  side  of  the  little  finger,  and  one  to  the  adjoin- 
ing borders  of  the  little  and  ring  finger,  while  the  third,  a  communicating 
branch,  joins  the  median  nerve. 

The  Deep  palmar  branch  passes  between  the  abductor  and  flexor  minimi 
digiti,  to  the  deep  palmar  arch,  supplying  the  muscles  of  the  little  finger,  inter- 
oesei,  two  ulnar  lumbricales,  adductor  pollicis,  and  inner  head  of  the  flexor 
brevb  pollicis. 

The  MuscuLO-spiRAL  nerve,  the  largest  branch  of  the  brachial  plexus, 
arises  from  its  posterior  trunk  in  common  with  the  circumflex,  and,  descending 
behind  the  axillary  and  brachial  artery,  winds  around  the  humerus  between  the 
triceps  and  the  bone,  and  in  company  with  the  superior  profunda  artery,  to  the 
space  between  the  brachialis  anticus  and  supinator  longus,  and  thence  onwards 
to  the  bend  of  the  elbow,  where  it  divides  into  two  branches,  radial  and  posterior 
interosseous. 

The  Branches  of  the  musculo-spiral  nerve  are  — 

Muscular,  Kadial, 

Cutaneous,  Posterior  interosseous. 

The  Muscular  branches  are  distributed  to  the  triceps,  anconeus,  brachialis 
anticus,  supinator  longus,  and  extensor  carpi  radialis  longior. 

The  Cutaneous  branches  are  three  in  number,  internal  and  two  external. 
The  internal  branch  arises  from  the  nerve  in  the  axilla,  and  piercing  the  deep 
fascia  in  the  upper  third  of  the  arm  on  its  posterior  aspect,  communicates  with 
the  intercosto-humeral  nerve,  and  is  distributed  to  the  integument  of  the  poste- 
rior aspect  of  the  upper  arm,  as  far  as  the  olecranon. 

The  external  cutaneous  branches  pass  through  the  substance  of  the  external 
head  of  the  triceps,  and  pierce  the  deep  fascia ;  one,  upper,  near  the  insertion 
of  the  deltoid,  the  other,  lower,  at  about  the  middle  of  the  upper  arm.  The 
upper  branch  follows  the  course  of  the  cephalic  vein,  supplying  the  iotegnment 
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of  the  onter  ftod  forepart  of  the  upper  arm  as  far  as  the  bend  of  the  elbow. 
The  lower  branch  passce  down  the  oater  side  of  the  forearm,  reaches  the  poste- 
rior aspect  at  about  its  middle,  aod  is  continued  oovards  to  the  wrist,  vhero  it 
commnDicates  with  the  posterior  branch  of  the  moBculo-cutaneous. 

The  Radial  nerve  runs  along  the  radial  side  of  the  forearm  to  the  commenoe- 
ment  of  its  lower  third  ;  it  there  paEses  beneath  the 
tendon  of  the  supinator  longns,  and,  at  about  two 
iaehes  above  the  wrist  joint,  pierces  the  deep  fascia 
and  divides  into  an  external  and  internal  branch. 

The  rxternal  branch,  the  smaller  of  the  two,  is  dis- 
tributed to  the  outer  border  of  the  thumb,  and  com- 
municates with  the  posterior  branch  of  the  mnscuto- 
^taneous  nerve.  The  interna/  branch  crosses  the 
direction  of  the  extensor  tendons  of  the  thnmb,  and 
divides  into  several  filaments  for  the  supply  of  the 
ulnar  border  of  the  thumb,  radial  border  of  the  index 
finger,  and  adjacent  borders  of  the  index  and  middle 
finger.  It  cbmmnnicates  above  the  wrist  with  the 
poaterior  branch  of  the  musculo-cntaneous  nerve,  and 
on  the  back  of  the  hand  forms  an  arch  by  joining 
with  the  dorsal  branch  of  the  ulnar  nerve.  On  the 
bKks  of  the  finfrers  the  digital  branches  oommanicate 
with  those  of  the  median  nerve. 

In  the  upper  third  of  the  forearm  the  radial  nerve 
lies  beneath  the  border  of  the  supinator  longus  mus- 
cle ;  in  the  middle  third  it  is  in  relation  with  the 
radial  arteiT,  Ijingto  its  outer  sido;  and  in  the  lower 
third  it  quits  the  artery,  and  passes  beneath  the  ten* 
doD  of  the  supinator  longus  to  reach  the  back  of  the 
hand. 

The  I^Mlerior  intero$teov»  nerve,  somewhat  larger 
than  the  radial,  separates  from  the  latter  at  the  bend 
of  the  elbow,  pierces  the  supinator  brevis  muscle, 
and  emerges  from  its  lower  border  on  the  po«t«rior 
aspect  of  the  forearm,  where  it  divides  into  branches 
which  supply  all  the  muscles  of  the  posterior  aspect 
of  the  forearm,  with  the  exception  of  the  anconeus, 
ra{Hnator  longus,  and  extensor  carpi  radialis  longior. 
One  branch,  longer  than  the  rest,  descends  upon  the 
interosseous  membrane  to  the  posterior  part  of  the 
wrist,  and  forms  a  gangliform  swelling  (a  common 
cfaancter  of  nerves  which  supply  joints),  from  which 
namerous  filaments  are  distributed  to  the  wrist  joint. 

The  Circumflex  nebve  arises  from  the  posterior 
eord  of  the  brachial  pleios  in  common  with  the  mus- 
eolo-spiral.     It  passes  downwards  over  the  border  of 

tiie  subscapnlaris  muscle,  winds  around  the  neck  of  the  humerus  with  the  pos- 
terior circumflex  artery,  and  splits  into  an  npper  and  lower  division  ;  the  upper 
division  is  continued  onwards  beneath  the  deltoid,  and  distributed  to  the  ante- 
rior part  of  that  muscle,  some  of  its  branches  piercing  the  muscular  fibres  and 
becoming  cutaneous.  The  lower  division  sends  a  branch  (remarkable  for  a  gan- 
riiform  swelling)  to  the  t^res  minor,  several  branches  to  the  posterior  part  of 
us  delt^d,  and  mounting  upon  the  border  of  that  musole  becomes  eutaneovt, 
•nppljiiie  the  integument  over  its  lower  half  by  means  of  several  filaments. 
BhmIn  Its  mnsonlar  and  cutaneous  branches,  the  trunk  of  the  nerve  gives  off 


branch.  4.  ThendiBlntrTt. 
G,  ft.  A  back  Ticw  nf  tht 
digital  n«rv*t.  A.  Donal 
bnoeh  of  tha  Dinar  aerre.] 
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an  articular  branch,  which  enters  the  shoulder  joint  at  its  posterior  and  ander 
part. 

DORSAL  NERVES. 

The  dorsal  nerves  are  twelve  in  number  at  each  side;  the  first  appearing 
between  the  first  and  second  dorsal  vertebra ;  the  last  between  the  twelfth  dorsal 
and  first  lumbar.  Thej  are  smaller  than  the  lower  cervical  nerves ;  diminish 
p:radaally  in  size  from  the  first  to  the  tenth,  and  then  increase  to  the  twelfth. 
Each  nerve,  as  soon  as  it  has  escaped  from  the  intervertebral  foramen,  separates 
into  an  anterior  and  posterior  cord ;  the  anterior  cords  being  the  intercostal 
nerves,  the  posterior  the  dorsal  branches  of  the  dorsal  nerves. 

The  Dorsal  branches  pass  directly  backwards  between  the  transverse  pro- 
cesses of  the  vertebrae,  lying  internally  to  the  anterior  costo-transverse  ligament, 
and  each  nerve  divides  into  an  internal  and  external  branch.  The  internal 
branches  diminish  in  size  from  the  first  to  the  last.  The  six  upper  branches 
pass  inwards  between  the  semi-spinalis  dorsi  and  multifidus  spinse,  and,  piercing 
the  rhomboid,  trapezius  and  latissimus  dorsi,  become  cutaneous  close  to  the  spi- 
nous processes,  and  are  then  reflected  outwards  to  supply  the  integument.  Tne 
six  lower  branches  are  lost  in  the  muscles  of  the  spine. 

The  external  branches  increase  in  size  from  above  downwards,  and  make 
their  appearance  in  the  line  of  separation  between  the  longissimus  dorsi  and 
sacro-lumbalis.  The  six  upper  branches  are  distributed  to  those  muscles  and 
the  levatores  costarum.  The  six  lower,  after  supplying  the  same  muscles, 
pierce  the  serratus  posticus  inferior  and  latissimus  dorsi  in  a  line  with  the 
angles  of  the  ribs,  and  becoming  cutaneous,  are  directed  downwards  and  forwards 
over  the  side  of  the  trunk. 

Intercostal  nerves.  —  The  anterior  cords  of  the  dorsal  nerves,  twelve  in 
number  at  each  side,  are  the  intercostal  nerves.  Each  intercostal  nerve  passes 
outwards  in  the  intercostal  space  in  company  with  the  intercostal  vessels,  oelow 
which  it  lies;  at  the  commencement  of  its  course  it  rests  on  the  external  inter- 
costal muscle,  further  outwards  it  is  placed  between  the  two  planes  of  intercostal 
muscles ;  beyond  the  middle  of  the  rib  it  enters  the  substance  of  the  internal 
intercostal  and  reaches  its  inner  surface,  being  in  contact  with  the  pleura; 
finally,  at  the  anterior  extremity  of  the  intercostal  space,  it  crosses  in  front  of  the 
triangularis  sterni  and  internal  mammary  vessels  and  piercing  the  internal  inter- 
costal muscle  and  pectoralis  major,  is  distributed  to  the  integument  of  the  front 
of  the  chest  and  mammary  gland,  under  the  name  of  anterior  cutaneous.  The 
intercostal  nerve,  near  its  origin,  sends  one  or  two  filaments  to  the  neighboring 
dorsal  ganglion  of  the  sympathetic,  and  midway  between  the  vertebral  column 
and  sternum,  while  situated  between  the  intercostal  muscles,  gives  off  a  lateral 
cutaneous  branch  which  pierces  the  external  intercostal  muscle  and  divides  into 
an  anterior  and  posterior  twig  for  the  supply  of  the  integument  of  the  side  of 
the  thorax. 

This  description  applies  in  full  only  to  the  six  upper  intercostal  nerves;  the 
six  lower,  with  the  exception  of  the  last,  cross  the  cartilages  of  the  ribs  where 
the  thorax  is  deficient,  and  take  their  course  between  the  internal  oblique  and 
transversalis  muscle  to  th^  sheath  of  the  rectus,  and,  after  supplying  that  musde, 
to  the  linea  alba,  by  the  side  of  which  they  reach  the  integument  constituting 
the  anterior  cutaneous  nerves  of  the  abdomen. 

The  first  and  the  last  intercostal  nerve  are  exceptions  to  this  general  scheme 
of  distribution.  The^r«^  ascends  over  the  first  rib  to  join  the  brachial  plexuk 
and  gives  off  only  a  small  branch,  to  take  the  usual  course  of  the  other  interoostal 
nerves.  The  last  or  twelfth  nerve  lies  below  the  last  rib,  and  after  croesiog  tho 
quadratus  lumborum  takes  its  course  between  the  internal  oblique  aud  tImll8Te^ 
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salia  moscle  like  tbe  other  iDferior  intercostals.    Near  its  origin  it  eende  a  bniQch, 
the  dorti^umhar,  downwards  to  join  the  first  lambar  nerve. 


PL>MOrTBE   CDTAHaoD*   NHIiTEB   OF   TBE    CHEST  RERTEg.      «.  Cut  (OrfMC  of  tb«  UDI. 

Ato  ABDoa».    a.  Sistlon  of  tht  *rni.     b,  Pecto-  h.  Ptctoralii  minor  miucl*.     c.  Ser- 

rkUa  B^Jor  mwclc.    «.  L>tiuiaiD>  doni.   d.  Eim-  ratna  niEgDiu  maicli.     d.  Snbiea- 

atX  obUqu*.      *.  Samtnt  magnnt.      1,  1,  1.  AnM-  pnlw  mnxlt.  /.  Tnntrendli  *bdo- 

rioi  «iiUui«iii  narrtf  of  thB  (botiE  ud  fthdomen.  mini*.    1, 1. 1, 1.  AaterioT  coCmixhk 

1, 1, 1,  AnLirior  bruchsi  gf  tha  ItWral  enUnaoiu  utrvM  of  tha  thoru  ud  kbdoman. 

aanm  of  lb*  Ihoni  ud  ■bdomen.     3,  3,  3.  Pol-  3.  PoiMrior  tboTMio  oarra.    3,  3,  3. 

Urior   bninobM   of  tb*  auna.     4,  4,  4.  CalanaoDa  Int«rcoiUl  narrai.    4.   Lalanl  cu. 

bnoebM  (rom  lb«  poatarior  dirliiona  of  tha  Inmbu  taneoaabnDnh  otthalutintenoild 

•arm.    (.  Ilio-hjpagutria  Dcrre.]  narra.] 

The  hranch^  of  the  intercostal  nerves  are,  muscular,  lateral  cntaneons,  uaA 
anterior  cntaneons. 

The  Mvevlar  hranrhei  are  small  twigs  distributed  to  the  intercostal  and 
neighboring  mnsoles. 

The  Lateral  mi/aneout  nerva  given  off  from  the  intercostals  at  about  tbe 
middle  of  the  lateral  half  of  the  thorax,  pierce  tbe  external  intercostal  moscla 
and  pass  between  the  fibres  of  tbe  serratus  msgnns  above  and  the  obliquua 
extemns  below  to  reach  the  surface.  The  lateral  cutuneous  nerve  then  divides 
into  an  anterior  and  posterior  branch.  The  anterior  branehet  are  directed  for- 
wards to  snpply  tbe  integnmeut  of  the  antero-tateral  aspect  of  the  tmnk,  some 
of  the  superior  branches  taming  around  tbe  inferior  border  of  the  pectoralis 
major  to  tbe  mammaiy  gland.  The  poiUrior  branehet  take  their  course  back* 
wards  to  supply  tbe  integumont  of  the  postero-lsteial  aspect  of  the  tmak,  some 
of  the  superior  tnmiag  around  the  posterior  border  of  tbe  axilla  to  reach  the 
int«gnnient  over  tbe  lower  part  of  the  scapula  and  latissimus  dorsij  and  that 
1  the  third  interoostal  being  distributed  to  the  integument  of  tbe  axilla  and 
'  g  part  of  the  arm. 
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The  first  intercostal  gives  off  no  lateral  cataneous  nerve ;  the  lateral  cntaneoni 
branch  of  the  second  intercostal  nerve  will  be  presently  described^  under  the 
name  of  tntercosfo-humeral  nerve.  The  lateral  cntaneoas  branch  of  the  last 
intercostal  nerve  pierces  the  internal  and  external  oblique  muscle,  crosses  the 
crest  of  the  ilium  just  behind  the  tensor  vaginse  femoris,  and  is  distributed  to 
the  integument  of  the  anterior  part  of  the  gluteal  region  as  low  down  as  the 
trochanter  major. 

The  Anterior  cutaneous  nerves  are  divided  according  to  their  position  into 
those  of  the  thorax  and  those  of  the  abdomen.  Having  reached  the  surface 
they  are  reflected  outwards  to  supply  the  integument  of  the  front  of  the  trunk. 
The  anterior  cutaneous  branches  of  the  third  and  fourth  intercostal  nerve  are 
distributed  to  the  mammary  gland. 

The  Intercosto-humeral  nerve  is  the  lateral  cutaneous  branch  of  the  second 
intercostal  nerve ;  after  piercing  the  external  intercostal  muscle,  it  passes  down- 
wards into  the  axilla,  and  communicates  with  a  branch  of  the  lesser  internal 
cutaneous  nerve  of  Wrisberg.  It  then  perforates  the  deep  fascia  and  is  dis- 
tributed to  the  integument  of  the  inner  and  back  part  of  the  arm  to  about  the 
middle,  and  to  the  integument  covering  the  lower  part  of  the  scapula.  On  the 
back  of  the  arm  it  communicates  with  the  internal  cutaneous  branch  of  the 
musculo-spiral  nerve.  This  nerve  sometimes  takes  the  place  of  the  nerve  of 
Wrisberg. 

LUMBAR  NERVES. 

There  are  five  pairs  of  lumbar  nerves,  of  which  the  first  makes  its  appearance 
between  the  first  and  second  lumbar  vertebra ;  the  last  between  the  fifth  lumbar 
and  the  base  of  the  sacrum.  The  anterior  cords  increase  in  size  from  above  down- 
wards. They  communicate  at  their  origin  with  the  lumbar  ganglia  of  the  sym- 
pathetic, and  pass  obliquely  outwards  behind  the  psoas  magnus,  or  between  its 
fasciculi,  sending  twigs  to  that  muscle  and  to  the  quadratus  lumborum.  In 
this  situation  each  nerve  divides  into  two  branches,  a  superior  branch  which 
ascends  to  form  a  loop  of  communication  with  the  nerve  above ;  and  an  infe- 
rior branch  which  descends  to  join  in  like  manner  the  nerve  below.  The  com- 
munications and  anastomoses  which  are  thus  established  constitute  the  lumbar 
plexus. 

The  posterior  cords  diminish  in  size  from  above  downwards ;  they  pass  back- 
wards between  the  transverse  processes  of  the  corresponding  vertebrae,  and  each 
nerve  divides  into  an  internal  and  external  branch.  The  internal  branckj  the 
smaller  of  the  two,  passes  inwards  to  be  distributed  to  the  multifidus  spinie  and 
ioter-spinales.  The  external  branches  communicate  with  each  other  by  sevoal 
loops,  and,  after  supplying  the  deeper  muscles,  pierce  the  sacro-lumbalis  to  reach 
the  integument  to  which  they  are  distributed.  The  external  branches  of  the 
three  upper  lumbar  nerves  descend  over  the  posterior  part  of  the  crest  of  the 
ilium,  and  are  distributed  to  the  integument  of  the  gluteal  region. 

LUMBAR    PLEXUS. 

The  Lumbar  plexus  is  formed  by  the  communications  and  anastomoses  which 
take  place  between  the  anterior  divisions  of  the  four  upper  lumbar  nerves,  and 
between  the  latter  and  the  last  dorsal.  It  is  narrow  above,  increases  in  breadth 
inferiorly,  and  is  situated  between  the  transverse  processes  of  the  lumbar  veite* 
brs8  and  quadratus  lumborum  behind,  and  the  psoas  magnus  muscle  in  front. 

The  Branches  of  the  lumbar  plexus  are  the— - 

Uio-hypc^astric,  External  cutaneous, 

Ilio-inguinal,  Obturator, 

Genito-crural,  Anterior  crural. 
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The  iLio-HYPOflASTRic  NERVX  (Bnperior  musculo-oataneoua)  procceda  from 
the  first  Inmbu  oerve,  and  passes  obliquely  outwards  between  the  fibres  of 
the  psoas  magnoa  and  across  the 

qnadratus  lumbonim  to  about  the  [Fio.  276. 

middle  of  tho  crest  of  the  ilium.  ,,^ 

It  then  pierces  the  transyerealis 
muscle,  and  betweeu  it  and  the 
intenial  oblique  divides  ioto  its 
two  Urmiual  braacbes,  iliao   and 


byp^astric. 


3.  Tilt  ••oral  pUini. 


;  branch  pierces  the 
iDternal  aud  external  ooliqae  mus- 
cles close  to  their  attachmeut,  aud 
a  little  behiud  the  middle  of  the 
orest  of  the  ilium  j  it  is  distrib- 
uted to  the  iDtefrument  of  the 
outer  part  of  the  hip. 

The  hypoffattrie  branch  oon- 
tioues  its  course  onwards,  piercing 
first  the  iatcrnal  oblique,  and  just 
above  the  external  abdominal  ring 
the  aponeurosis  of  the  external  ob- 
lique. It  is  distribnted  to  the  in- 
tegnmcnt  of  the  hypogastric  region 
and  mons  pubis. 

The  Ilio-inocinal  nekte  (in- 
ferior musculo-cutaneous),  smaller  j.  , 
than  the  preceding,  also  arises  from  ^,g  ^^ 
the  fir«t  lumbar  nerve.  It  passes  bu  plr: 
obliquely  dowowarde  and  outwards  gutrio 
below  the  ilio-hypogastrio  oerva,  nnucnli 
and  crosses  the  quadratns  Inmbo-  l'r«iieh< 
mm  and  iliacus  muscle  to  the  an-  '^'■*  8* 
t«rior  part  of  the  crest  of  the  ilium ;  "l"*^" 
it  then  pierces  the  transversalis  !^M.° 
muscle,  and  between  that  muscle 
■nd  the  obliquus  intemns  commu- 
nicates with  the  hypogastric  ueive. 
It  next  pierces  the  obliquus  in- 
temns, and  following  the  course  of  the  spermatic  cord,  escapes  at  the  external 
abdominal  ring  to  be  distributed  to  the  scrotum  aud  to  the  integument  of  the 
upper  part  of  the  thigh,  internally  to  the  saphenous  opening;  and  in  the  female 
to  that  of  the  pudcndnm. 

The  Gbmto-CBDBAL  NIBTK  proceeds  from  the  second  lumbar  and  by  a  few 
filaments  from  the  loop  between  it  and  the  first.  It  traverses  the  peoas  raagnnii 
from  behind  forwards,  and  runs  down  the  anterior  surface  of  that  moecle,  lying 
beneath  its  fascia,  to  near  Ponpart's  ligament,  where  it  divides  into  a  genital 
and  a  cmral  branch. 

The  genital  hravch  (n.  apermaticus  scu  pudendus  extemos)  crosses  the  ex- 
ternal iliac  artery  to  the  internal  abdominal  nog,  and  descends  along  the  sper- 
matic canal,  lying  behind  the  cord,  to  the  scrotum,  where  it  distributes  twigs 
lo  the  spermatic  cord  and  cremaster  muscle.  In  the  female  it  gives  twigs  to  the 
nmnd  ligament  and  externa]  labium.    At  the  internal  abdominal  ring  this  nerve 


—1.  The  lam- 

3,  3.  Ilio-hTpn- 
i-iDKuinml  nerrei.  t,  i.  Bxltrnal 
DDi  Derx.  i,  8,  7.  Cauocaiu 
bniiehci  from  B,  Tha  matcHor  cranl  nerra.  B. 
Til*  gtnilo-eranl  nam.  10,  10.  Tba  lowtr  Ur- 
mlnidoD  or  (ha  gre^t  lympilhelifl.  11.  Tha  illi- 
DDi  inltrnni  nmicl*.  12.  Tha  three  brwd  mniclei 
of  tb<  abdOBieil.  13.  Tha  piou  magniu  mniak. 
H.  Tha  bodiei  of  the  lambtr  itrttbra.  IS.  Tba 
qaadraltu  InmbDniiB  miucla.  IB.  The  diiphngm. 
IT.  The  *>r(«rli».] 
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leads  off  a  brunch,  nhioh,  after  supptjing  the  lower  border  of  the  intenul 
ubliqae  and  traDsverealiB,  is  lost  in  the  integument  of  the  groin. 

The  crural  branch  (lambo-inguioalis),  the  most  ezterou  of  the  two,  descend* 
■long  the  outer  border  of 
Fio.  27T.  the  external  iliac  arteiy, 

and,  croming  the  origu 
of  the  circamflozA  ilii, 
entera  the  sheath  of  the 
femoral  Teasels  in  front 
of  the  femoral  arterv.  It 
pierces  the  sheath  below 
Poupart's  ligament,  and 
is  distributed  to  the  in- 
tegument  of  the  anterior 
i  which,  with  ths  aspect  of  the  thigh  as  ftr 
'        '"""  '     as  its  middle.    This  nerre 

commnnicatea  with  the 
middle  en  tan  eons  bnooh 
of  tbe  crural  nerve,  and  is 
often  veiy  small. 

The  EZTEKNAL  CtJTA- 
NEOnS  NERVE  (iiigniiio- 
cutaneons)  proceeds  from 
the  second  lumbar,  and 
from  the  loop  between  it 
and  the  third.  It  pierces 
the  posterior  fibres  of  the 


tb  ft  bnooh  from  ths 
,  eoDit1tBt«  tba  Umbu 
!.  Tba  four  upper 


,  10.  In- 
lei.     11. 


Thd  loag  or  lal«m«l  »ph«- 
DDDi.  1!.  Obluralor  nirre. 
13.  GlnlMl  nene;  >  br&Dch 
ef  tba  lambo-aionl.  11.  In- 
Urail  pndia  nene.  15.  Laiiar 
licbialia  uerva.  16.  Oral  tar 
IteblUia  narre.  IT.  Internal 
popliteil  DarTa.  18.  BiMmal 
popliteal  nerve.      19.  Mn.celu'       P^"*^  SpinoUS  process  of 

20.  Poiteriar  tibial     *-"^  ilium,  passes  into  the 


B  muscle  J  and  c 

log  the  iliacns  on  the  iliae 

fasciaj  to  the  anterior  m- 


narre;  dividing  ■ 
Anterior  tibial  ner 


cp   fueU,   ftnd  dividing 
■uppif  or  the  doraam  of 


thigh,  beneath  Poupnit's 
ligament,  where  it  dividei 
into  two  branches,  ast» 
rior  and  posterior. 

The  poMUrior  braneh 
crosses  the  tensor  vBgitue 
femoris  muscle  to  tbe 
outer  and  posterior  side 
of  the  thigh,  and  suppltM 
the  integument  in  thit 
region. 

The  anterior  nerve,  after  passing  for  three  or  four  incbes  down  the  tbigh  in 
u  sheath  formed  bj  the  fascia  lata,  becomes  superficial,  and  divides  into  two 
branches,  which  are  distributed  to  the  integument  of  the  outer  border  of  ths 
:high,  and  to  the  articulation  of  the  knee. 

Tbe  Obturator  nerte  is  formed  bj  a  branch  fttim  the  third,  and  another 
from  the  fourth  lumbar  nerve,  and  is  distributed  to  the  obturator  extemus  ud 
adductor  muscles  of  tbe  thigh,  the  hip  and  knee  joint,  the  femoral  and  popliteal 
artery,  and  sotuetimes  to  the  integument  of  the  upper  sod  inner  part  of  the  1^. 
Prom  its  origin  it  takes  its  course  among  the  fibres  of  the  psoas  muscle,  through 
the  angle  of  bifurcation  of  the  common  iliac  vessels,  and  along  the  inner  border 
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of  the  brim  of  the  pelvis,  to  the  obturator  foramen,  where  it  joins  the  obturator 
artery.  Having  escaped  from  the  pelvis,  it  divides  into  an  anterior  and  poste- 
rior branch. 

The  anterior  branch  passes  downwards  in  front  of  the  adductor  brevis,  sup- 
plies that  muscle  together  with  the  pectineus,  gracilis,  and  adductor  longus,  and 
at  the  lower  border  of  the  latter  unites  with  the  internal  cutaneous  and  long 
saphenous  nerve,  to  form  a  plexus.  It  then  passes  onwards  to  the  femoral 
artery,  to  which  it  distributes  filaments.  In  its  course  this  nerve  gives  off  an 
articular  branch  to  the  hip  joint ;  and  a  cutaneous  branch,  which  pierces  the 
&scia  lata  at  the  knee,  communicates  with  the  long  saphenous  nerve,  and  is 
distributed  to  the  integument  of  the  inner  side  of  the  leg  as  far  as  its  middle. 
The  cutaneous  branch  is  often  wanting,  its  place  being  supplied  by  the  internal 
cutaneous  nerve,  and  sometimes  by  the  accessory  obturator. 

The  posterior  branch  pierces  the  obturator  externus  yiuscle,  to  which  and  to 
the  adductor  magnus  it  distributes  branches ;  it  also  gives  off  an  articular  branch 
which  pierces  the  adductor  magnus  muscle,  and  accompanies  the  popliteal  artery 
to  the  knee  joint. 

The  Accessor^/  obturator  nerve,  small  and  inconstant,  is  a  high^division  of  the 
obturator,  being  sometimes  derived  from  it  near  its  origin,  and  sometimes  by 
separate  filaments  from  the  third  and  fourth  lumbar  nerve.  It  passes  down  the 
inner  border  of  the  psoas  muscle,  crosses  the  os  pubis,  and  dips  beneath  the 
pectineus,  where  it  divides  into  branches.  One  of  its  branches  is  distributed  to 
the  pectineus,  another  supplies  the  hip  joint,  while  a  third  communicates  with 
the  anterior  branch  of  the  obturator  nerve,  and  when  of  large  size  constitutes  its 
cutaneous  branch.  As  already  stated,  the  existence  of  the  accessory  obturator 
nerve  is  uncertain. 

The  Anterior  crural  or  femoral  nerve,  is  the  largest  of  the  divisions 
of  the  lumbar  plexus  ]  it  is  formed  by  the  union  of  branches  from  the  second, 
third,  and  fourth  lumbar  nerve,  and  is  distributed  to  the  integument  of  the  front 
and  inner  side  of  the  thigh,  leg,  and  foot,  to  all  the  muscles  of  the  front  of  the 
thigh  fexceptine  one)  to  the  iliacus,  pectineus,  femoral  artery,  and  knee  joint. 
Emerging  from  beneath  the  psoas,  the  nerve  passes  downwards  in  the  groove  be- 
tween that  muscle  and  the  iliacus,  and  beneath  Poupart's  ligament  into  the  thigh, 
where  it  spreads  out  and  divides  into  numerous  branches.  At  Poupart's  liga- 
ment it  is  separated  from  the  femoral  artery  by  the  breadth  of  the  psoas  muscle, 
which  at  this  point  is  scarcely  more  than  half  an  inch  in  diameter,  and  by  the 
iliac  fiucia,  beneath  which  it  lies. 

Branches,  —  Within  the  pelvis,  the  anterior  crural  nerve  gives  off  three  or 
foar  twigs  to  the  iliacus  muscle,  and  a  branch  to  the  femoral  artery.  The  latter 
divides  into  filaments  which  entwine  about  the  artery,  and  follow  its  course 
downwards  in  the  thigh.  Below  Poupart's  ligament  the  cmral  nerve  becomes 
flattened  out,  and  divides  into  numerous  branches,  which  may  be  arranged  into 
two  principal  groups,  superficial  and  deep.  The  separate  branches  of  these 
groaps  are  as  follows : — 

Superficial,  Deep, 

Middle  cutaneous,  Muscular, 

Internal  cutaneous,  Articular 

Long  or  Internal  saphenous, 

The  Middle  cutaneous  nerve  pierces  the  fascia  lata  at  about  three  inches  below 
Poapart's  ligament,  and  divides  into  two  branches,  which  pass  down  the  inner 
and  front  part  of  the  thigh,  and  are  dbtributed  to  the  integument  as  low  as  the 
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koee  joint.  At  its  upper  part  the  ext^ronl  brooch  oommuoioates  with  the  crnral 
branch  of  the  genito-cniral  nerre;  and  below,  the  iDteraal  branch  communicates 
with  the  interaal  cataneoua.  One  or  both  of  these  branches  sometimes  pierce 
the  Bartorins  muscle. 

The  Internal  Culaneout  nerve  passes  inwards  in  front  of  the  sheath  of  the 
femoral  artery,  and  divides  into  an  anlertor  and  an  inner  branch.     Previouslj 
to  its  diTisioD  it  gives  off  three  cutaneous  Slamenta, 
[Fiu.  ^78.  which  pierce  the  fascia  near  the  internal  aaphenons 

vein,  and  followiDg  the  course  of  that  vessel,  are 
distributed  to  the  integument  of  the  inner  side  of 
the  thigh  as  low  down  as  the  knee.  The  apper< 
most  of  these  filaments  passes  through  the  saphe- 
nous opening,  the  middle  becomes  subcntaneons  at 
about  the  middle  of  the  tbigb,  and  the  lowest  pierees 
the  fascia  at  its  lower  third. 

The  anterior  branch  passes  down  the  inner  side 
of  the  thigh,  and  pierces  the  fascia  at  its  lowK 
third,  near  the  iDternal  saphenous  vein.  It  then 
divides  into  two  twigs,  one  of  which  continues  on- 
wards to  the  inner  side  of  the  knee ;  while  the  other 
curves  outwards  to  its  outer  aide,  communicating  in 
its  course  with  a  branch  of  the  long  sapheaoos 

The  inner  branch  descends  along  the  inner  and 
posterior  border  of  the  sartorins  muscle  to  the  knee, 
where  it  pierces  the  fascia  lata,  and  gives  off  several 
cutaneous  twigs.  It  then  sends  a  small  branch  of 
commuaication  to  the  long  saphenons  nerve,  and 
passes  downwards  along  the  inner  side  of  the  leg,  to 
which  it  is  distributed.  While  beneath  the  htat 
lata  it  aids  in  the  formation  of  a  plexus  by  anitiag 
with  branches  of  the  long  saphenous  nerve  and  de- 
scending branch  of  the  obturator.  When  the  latter 
is  large  the  inner  branch  of  the  internal  ontanmas 
nerve  is  small,  and  maj  terminate  in  the  plexus,  or 
merely  give  off  a  few  cutaneous  filaments. 

The  Lony  or  internal  laphenow  nerve  incliiM 
inwards  to  the  sheath  of  the  femoral  vessels,  and 
passes  downwards  in  front  of  the  sheath  and  beneath 
the  aponeurotic  expansion  which  covers  the  sheath, 
to  the  opening  in  the  adductor  ma^fuus.  It  tlieii 
quits  the  femoral  vessels,  and  continuing  to  descend, 
passes  between  the  tendons  of  the  saitorius  and  en- 
cilis,  and  reaches  the  internal  sapheDOus  run.  5j 
the  side  of  the  latter  it  passes  down  the  inner  side 
of  the  leg,  in  front  of  the  inner  ankle,  and  tiaB% 
the  inner  side  of  the  foot  as  far  as  the  fcreat  toe; 
being  distributed  to  the  integument  in  its  course. 

The  branches  of  the  long  saphenous  nerve  in  the 
thigh  are  :  one  or  two  to  join  the  plexus  formed  bj 
the  obturator  and  internal  cutaneous  nerve;  and  a 
lai^c  branch,  the  cutaneut  palel/a,  which  pisrocs 
the  BBrtorius  and  fascia  lata  at  the  inner  side  of  the  knee,  and  divides  into  mu; 
twigs,  which  are  distributed  to  the  integomsnt  of  the  &ont  of  the  knee.  Above 
the  patella  this  branch  communicates  with  the  antorior  branch  of  the  iutenul 
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cntaoeous  nerve,  and  with  the  termiDal  twigs  of  the  middle,  and  ezteraal  cuta- 
neous. Below  the  patella  it  communicates  with  other  branches  of  the  long 
saphenous ;  the  whole  of  these  communications  constituting  a  kind  of  plexus 
(plexus  patellae). 

The  branches  of  the  long  saphenous  nerve  below  the  knee  are  distributed  to 
the  integument  of  the  front  and  inner  side  of  the  leg.  By  one  of  these  branches 
it  communicates  with  the  cutaneous  branch  of  the  obturator  nerve. 

The  JUvscvlar  branches  of  the  anterior  crural  nerve  supply  all  the  muscles  of 
the  front  of  the  thigh  (with  the  exception  of  the  tensor  vaginae  femoris,  which 
obtains  its  nerve  from  the  superior  gluteal)  and  the  pectineus.  The  branch  to 
the pectineus  passes  behind  the  sheath  of  the  femoral  vessels;  the  branches  to 
the  sartorius,  three  or  four  in  number,  artte  with  the  cutaneous  nerves,  and 
sometimes  are  supplied  by  the  latter.  The  branch  to  the  rectus  enters  the  deep 
surface  of  that  muscle.  The  branch  to  the  vastus  extenius  follows  the  course  of 
the  descending  branch  of  the  external  circumflex  artery;  the  branch  to  the 
crureus  passes  directly  to  that  muscle ;  and  the  branch  to  the  vastus  intemusy 
remarkaole  for  its  length,  descends  by  the  side  of  the  sheath  of  the  femoral 
vessels. 

The  Articular  branches  are  distributed  to  the  knee  joint;  one  enters  the 
joint  at  its  outer  side,  being  derived  from  the  nerve  of  the  vastus  externus ;  the 
other,  proceeding  from  the  nerve  of  the  vastus  intemus,  descends  with  the 
anastomotica  magna  to  a  level  with  the  joint,  and  then  pierces  the  capsulai 
ligament. 

The  LuBiBO-BAORAL  NERVE. — The  anterior  division  of  the  fifth  lumbar  nerve, 
coDJoined  with  a  branch  from  the  fourth,  constitutes  the  lumbo-sacral  nerve, 
which  descends  over  the  base  of  the  sacrum  into  the  pelvis^  and  assists  in 
forming  the  sacral  plexus. 


SACRAL  NERVES. 

There  are  five  pairs  of  sacral  nerves ;  the  first  four  escape  from  the  vertebral 
cmnal  through  the  sacral  foramina,  the  last  between  the  sacrum  and  coccyx. 
The  posterior  sacral  nen^es  are  small,  and  diminish  in  size  from  above  down- 
wards ;  they  communicate  with  each  other  by  means  of  anastomosing  loops  imme- 
diately after  their  escape  from  the  posterior  sacral  foramina,  and  divide  like  the 
other  spinal  nerves  into  external  and  internal  branches.  The  external  branches 
pierce  the  gluteus  maximus,  to  which  they  give  filaments,*  and  are  distributed 
to  the  integument  of  the  posterior  part  of  the  gluteal  region.  The  internal 
branches  supply  the  multifidus  spinas  muscle  and  the  integument  over  the 
saemm  and  coccyx. 

The  anterior  sacral  nerves  diminish  in  size  from  above  downwards;  i\iQ  first 
18  large,  and  unites  with  the  lumbo-sacral  nerve ;  the  second,  of  equal  size,  unites 
with  the  first ;  and  the  third,  scarcely  one-fourth  so  large  as  the  second,  joins 
with  the  two  preceding  nerves  in  the  formation  of  the  sacral  plexus. 

The  fourth  sacral  nerve  divides  into  two  branches,  one  of  which  assists  in 
forming  the  sacral  plexus,  the  other  separates  into  three  branches :  a  communi' 
eating  branch  to  unite  with  the  fifth  sacral  nerve ;  a  visceral  branch,  to  join 
with  the  hypogastric  plexus  and  supply  the  bladder  and  prostate  gland,  and  in 
the  female,  the  vagina ;  and  a  muscular  branch  which  sends  filaments  to  the 
levator  ani  and  coccygeus  and  a  hamorrhoidal  branch  to  the  sphincter  ani  and 
io teamen t  behind  the  anus. 

Tiie  fifth  sacral  nerve,  issuing  from  between  the  sacrum  and  coccyx,  pierces 
the  coccygeus  muscle,  and  receives  the  communicating  branch  from  the  fourth ; 


it  then  conimunicatee  with  the  coccygeal  nerra,  and  pieroiiig  the  coccygeos  ■ 
Beoood  time,  is  distributed  to  the  integument  orer  uie  dorsal  anr&ce  of  the 
coccyx. 

The  Coccygeal  nerve  pierces  the  eoooygeuB  muscle,  and  aoites  with  the  fifth 
saoml  nerve,  in  which  it  is  lost. 

Each  of  the  anterior  cords  of  the  saoral  nerves  communicates  with  the  sjm* 
pathetic,  at  its  poiDt  of  escape  irom  the  saoral  caoftl. 
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The  SaeralpUxtit  ib  formed  by  the  onion  of  the  Inmbo-eaoral  and  the  an- 
terior cords  of  the  three  upper  sacral  nerves  and  one-half  the  fonrth.  The 
plexus  is  triangular  in  form,  its  base  correspooding  with  the  whole  length  of  the 
sacrum,  tind  its  apex  with  the  lower  part  of  the  great  ischiatio  foramen.  It  is 
in  relation  behind  with  the  pyriformis  muscle ;  and  in  front  with  the  pelvio  fiw- 
cia,  which  separates  it  from  the  internal  iliac  vessels  and  the  visoera  of  tha 
pelvis. 

The  Branches  of  the  ssonl  plexus  are, 

Visceral,  Pudio, 

Muscular,  Lesser  ischiatio, 

Superior  gluteal,  Greater  ischiatio. 

The  VivxTal  nervn  are  three  or  four  Urge  hianohes 
derived  from  the  fourth  and  fifth  sacral  nerves :  th^ 
aseeod  by  the  side  of  the  rectnm  and  bl&dder;  io 
the  female  by  the  side  of  the  rectum,  vagina,  ntems, 
and  bladder;  and  interlace  with  branches  uf  the 
hypogastric  plezns,  sending  in  their  course  nameroas 
filaments  to  the  pelvic  viscera. 

The  Mutcvlar  branchei  are  one  or  two  twigs  to  ^e 
levator  ant;  an  obturator  branch,  which  curves 
around  the  spine  of  the  ischium  to  ivaoh  the  inleraal 
surface  of  the  obturator  internus  moscle ;  two  twigi 
tothc^^ri/c/mtu;  a  branch  to  the  gemeUmauperior; 
and  a  branch  of  moderate  pixe,  which  descends  be- 
tween the  gemelli  muscles  and  the  isohiom,  and  ii 
distributed  to  the  gemrilv*  in/erior,  quadrattt 
femorit,  and  capsule  of  the  hip  joint. 

The  SUPEBIOB  GLUTEAL  NERTB  arises  from  the 
lumbo-sacral  near  its  juDClJon  with  the  first  aaenl 
nerve ;  it  passes  out  of  the  pelvis  with  the  gluteal 
artery,  through  the  great  sacro-isohiatio  foransB, 
and  divides  into  a  superior  and  an  inferior  branch. 

The  tuperiar  branch  follows  the  direction  of  the 
superior  curved  line  of  the  ilium,  accompanying  the 
deep  superior  branch  of  the  gluteal  artery,  and  seodt 
filaments  to  the  gluteus  mediua  and  minimus. 

The  inferior  branch  passes  obliquely  downwards 
and  forwards  between  the  glutens  medins  and  mini- 
mus, distributing  numerous  filaments  to  both, 
and  terminates  in  the  tensor  vsginis  femoris 
muscle. 


lor  gtnteid  ner ro.  3.  Tb«  pudis 
lerre.  S.  Tbe  leaier  Ucbiatie 
crTi,  giTing  off,  4.  TheiDb. 
ior  pDdendiL     t.  Tfa«  great 
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The  PuDio  NERVE  arises  from  the  lower  part  of  the  sacral  plexus  and  passes 
oat  of  the  pelvis  through  the  great  sacro-ischiatic  foramen  below  the  pjriformis 
muscle.  It  crosses  the  spine  of  the  bchium,  and  re- entering  the  pelvis  through 
the  lesser  sacro-ischiatic  foramen,  accompanies  the  internal  pudic  artery  along 
the  outer  wall  of  the  ischio-rectal  fossa,  lying  inferiorly  to  the  artery  and  in- 
closed in  the  same  sheath.  Near  its  origin  it  gives  off  the  inferior  hamor- 
rhoidal  nerve,  and  in  the  isohio-rectal  fossa  divides  into  a  superior  and  inferior 
branch. 

The  Inferior  hamorrhoidal  nerve,  often  a  branch  of  the  sacral  plexus,  passes 
through  the  lesser  sacro-ischiatic  foramen,  and  descends  to  the  termination  of 
the  rectum  to  be  distributed  to  the  sphincter  ani  and  integument. 

The  DorsaliB  penis  nerve,  the  superior  division  of  the  internal  pudic,  ascendtt 
along  the  posterior  surface  of  the  ramus  of  the  ischium,  pierces  the  triangular 
ligament,  and  accompanies  the  arteria  dorsalis  penis  to  the  glans,  to  which  it  is 
disfributed.  At  the  root  of  the  penis  the  nerve  gives  off  a  cutaneous  branch 
which  runs  along  the  side  of  the  organ,  gives  filaments  to  the  corpus  caver- 
nosum,  and  with  its  fellow  of  the  opposite  side  supplies  the  integument  of  the 
upper  two-thirds  of  the  penis. 

The  Perineal  nerve,  or  inferior  terminal  branch,  larger  than  the  preceding, 
pursues  the  course  of  the  superficial  perineal  artery  in  the  perineum  and 
divides  into  cutaneous  and  muscular  branches. 

The  cutaneous  branches  (superficial  perineal),  two  in  number,  posterior  and 
anterior,  enter  the  ischio-rectal  fossa  and  pass  forwards  with  the  superficial 
perineal  artery  to  be  distributed  to  the  integument  of  the  perineum,  scrotum, 
and  under  part  of  the  penis.  The  posterior  superficial  perineal  nerve  sends  a 
few  filaments  to  the  integument  of  the  anus  and  sphincter  ani ;  while  the  an- 
terior gives  off  one  or  two  twigs  to  the  levator  ani. 

The  muscular  branches  proceed  from  a  single  trunk,  which  passes  inwards 
behind  the  transversus  perinei  muscle ;  they  are  distributed  to  the  transversus 
perinei,  accelerator  urinse,  and  erector  penis.  The  perineal  nerve  also  sends 
twc  or  three  filaments  to  the  corpus  spongiosum. 

In  the  female  the  pudic  nerve  is  distributed  to  the  parts  analogous  to  those 
of  the  male.  The  superior  branch  supplies  the  clitoris;  the  inferior,  the 
vulva  and  perineum. 

The  Lesser  isohiatio  nerve  passes  out  of  the  pelvis  through  the  great 
sacro-ischiatic  foramen  below  the  pyriformis  muscle,  and  continues  its  course 
downwards  through  the  thigh  to  the  lower  part  of  the  popliteal  region,  where  it 
pierces  the  fascia  and  becomes  subcutaneous.  It  then  accompanies  the  external 
saphenous  vein  to  the  lower  part  of  the  leg,  and  communicates  with  the  external 
saphenous  nerve. 

The  branches  of  the  lesser  ischiatic  nerve  are,  muscular  and  cutaneous.  The 
muscular  or  inferior  f/luteal  are  several  large  branches  distributed  to  the  gluteus 
mmximus. 

The  cutaneous  branches  are  divisible  into  external,  internal,  and  middle. 
The  external  cutaneous  branches  are  several  filaments  which  turn  around  the 
lower  border  of  the  gluteus  maximus,  and  are  distributed  to  the  integument  over 
the  hip  and  outer  side  of  the  thigh.  The  internal  cutaneous  branches  are  dis- 
tributed to  the  integument  of  the  upper  and  inner  part  of  the  thigh.  One  of 
these,  larger  than  the  rest,  inferior  pudendal,  curves  around  the  tuberosity  of 
the  ischium,  pierces  the  fascia  lata  near  the  ramus  of  that  bone,  and,  after  com- 
municating with  one  of  the  superficial  perineal  nerves,  is  distributed  to  the 
integument  of  the  scrotum  and  penis.  The  middle  cutaneous  branches,  two  or 
three  in  number,  are  derived  from  the  lesser  ischiatic  in  its  course  down  the 
thigh,  and  are  distributed  to  the  integument. 
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The  Great  IBCHIatio  neeive  is  the  larfreet  oerrouB  cord  in  the  body  ;  it  ti 
formed  b;  the  sacral  plexus,  or  rather  is  a  prolongation  of  the  plexus,  and  at  its 
exit  from  the  great  saoro-ischiatic  foramen  beneath  the  pTiiformis  muscle  mea> 
snres  threc-qoarten  of  an  inch  io  breadth.  It  desoenda  through  the  middle  of 
the  space  betwecD  the  trochanter  major  and  tuberosity  of  the  isobiuin,  and  along 
the  posterior  part  of  the  thigh  to  its  lower  third,  vhere  it  divides  into  two  large 
terminal  branches,  internal  aod  external  popliteal.  This  division  sometimes 
takes  place  at  the  plexus,  and  the  two  nerves  descend  side  by  side ;  occaaionallj 
they  are  separated  at  their  commencement  by  a  part  or  by  the  whole  of  the 
pyriformis  muscle.  The  nerve  in  its  course  down  the  thigh  rests  ou  the  gemellos 
superior,  tendon  of  the  obturator  interuus,  gemellus  inferior,  quadratus  femoris, 

and  adductor  magnus,  and  is   CO- 
[Fio.  280.  vered  in  by  the  gluteus  maximus  [Fiq.  2"!. 

and  biceps. 

The  Branchet  of  the  great  is- 

obiatio  nerve,  previously  to  its  divi- 
sion, are,  muscular  and  articular. 
The  ifuKvlar  branchet  are  given 

off  from  the  upper  part  of  the  nerve 

and  supply  both  beads  of  the  biceps, 

the  Bcmi-tendinoeue,  semi-membra- 

nosus,  and  adductor  magnue. 

The  Articular  6mncX  descends 

to  the  upper  part  of  the  external 

condyle  of  the  femur,  and  divides 

into  filaments,  which  are  distrib- 
uted to  the  Bbrous  capsule  and  By- 

□ovial  membraoe  of  the  knee  joint. 

The  Internal  popliteal 
NERVE  passes  through  the  middle 
of  the  popliteal  space,  Irom  the 
divbion  of  the  great  iachiatic  nerve 
to  the  lower  border  of  the  popH- 
teus  muscle,  accompanies  the  arteiy 
beneath  the  aroh  of  the  soleus, 
and  becomes  the  posterior  tJbial 
nerve.  It  is  superficial  in  the 
whole  of  its  course,  and  lies  cxter- 
nallv  to  the  vein  and  artery. 

The  Branchet  of  the  internal 
popliteal  nerve  are,  muscular  or 
sural,  articular,  and  a  cutaneous 
branch,  the  external  saphenous. 

The  JUtucular  branrhe$,  of  con- 
siderable eiae,  and  four  or  five  i: 
number,  are  distributed  to  the  two 
heads  of  the  gastrocnemius,  to  the 
Boleus,  plantaris,  and  popliteus. 

The  Articular  branchet,  two  c 
three  ia  number,  supply  the  knee 
joint,  two  of  the  twigs  accompany- 
ing the  internal  articular  arteries. 

,B.]  The  External  or  ihort  laphenoui 

nerve  (communioans  poplitei,  vel  tibialis^  proceeds  tnm 
*be  middle  of  the  internal  popliteal,  and  descends  io  the  groove  between  the  two 


3.  Th«  termlDiIloDa  «f 
poaMrlor  tcmoriJ  cuta- 


Th«  eiUrnol  or  ■! 
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beUin  of  the  gMtrocneniinB  mnscto  to  the  middle  of  the  leg;  it  then  pierces 
the  fiucia,  and,  &ft«r  receiving  the  commnnicaDB  peronei,  comeB  into  relation 
with  the  external  Raphenoiu  vein,  and  follows  the  course  of  that  vein  to  the  outei 
ankle,  to  which,  and  to  the  iotegacneDt  of  the  heel  and  outer  side  of  the  fool 
(cDtaneuB  dorsi  pedis  ezternns),  it  distribntes  brancbea. 

The  PosTiRiOH  TIBIAL  NEBTE  is  continued  along  the  posterior  aspect  of  the 
leg  from  ihe  lower  border  of  the  poplitens  muscle  to  the  posterior  part  of  the 
inner  ankle,  where  it  divides  into  the  internal  and  external  plantar  uerre.  In 
the  upper  part  of  its  coune  it  lies  to  the  inner  side  of  the  posterior  tibial  artery; 
it  then  becomes  placed  superficially  to  that  vessel,  and 
at  the  ankle  is  situated  to  its  outer  side  ;  in  the  lower  [Fio.  282. 

third  of  the  leg  it  lies  parallel  with  the  inner  border 
of  the  ten  do  Ac  hill  is. 

The  Branchei  of  the  posterior  tibial  nerve  are, 
three  or  four  ntum/ar  twigs  to  the  deep  muscles  of 
the  posterior  aspect  of  the  leg,  the  branch  to  the  flexor 
longus  poliicis  accompanies  the  fibniar  artcrj ;  ooe  or 
two  filunents  which  entwine  around  the  artery,  and 
then  terminate  in  the  integument;'  and  a  plantar 
CMlaneoug  branch  which  pierces  the  internal  annular 
ligament  and  is  distributed  to  the  integument  of  the 
heel,  and  inner  border  of  the  sole  of  the  foot. 


The  Internal  plantar  nebte,  larger  than  the 
external,  orosaes  the  posterior  tibial  vessels  to  enter 
the  sole  of  the  foot,  and  becomes  placed  between  the 
abdoctor  polUcis  and  flexor  brevis  digitorum  ;  it  then 
enters  the  sheath  of  the  latter  muscle,  and  divides 
opposite  the  base  of  the  metatarsal  bones  into  three 
distal  branohes ;  one  to  supply  the  adjacent  sides  of 
the  great  and  second  toe;  the  Keond  the  adjacent 
sides  of  the  second  and  third  toe;  the  AirJ  the  cor- 
reapondiog  sides  of  the  third  and  fourth  toe.  This 
distribution  is  precisely  similar  to  that  of  the  digital 
branches  of  the  median  nerve  in  the  hand. 

In  its  course  the  internal  plantar  nerve  g^ves  off 
ctUaKeoiu  hranehet  to  the  integument  of  the  inner 
side  and  sole  of  the  foot ;  muKular  branches  to  the 
muscles  forming  the  inner  and  middle  group  of  the 
sole;  a  digital  branch  to  the  inner  border  of  the  '"  ^"""''  P"*""' 
great  toe;  and  arlitvlar  branches  to  the  articulations  '  ""*  " 
of  the  tarsal  and  metatarsal  bones. 


eriidsorLhsfoot.    I.  Oatcr 

ids   of  the  foot.    3.   UccU 

[DUmil    pluiUr   aem. 


The  Gxtebnal  plantar  nebte,  the  smaller  of 


;.    BrlDi 

liltia     tot.       3.  Braneb     to 

■pica    btCwtcn    fourth    and 

the  two,  follows  the  course  of  the  external  plantar    branchei    of    ih'a    Internal 
artery  to  the  outer  border  of  the  musculus  acceesorius, 
beneath  which  it  sends  several  deep  branches  to  sup- 
ply the  adductor  polUcb,  interossei,  traDsversua  pedis 

and    the  articuJatioos  of  the  tarsal   and  metatarsal    tot.] 

bones.     It  then  gives  branches  to  the  integument  of 

the  outer  border  and  sole  of  the  foot,  and  sends  forwards  two  digital  braDche» 

to  eappty  the  little  toe  and  half  the  next. 

■  It  is  •itrcmcl;  intcmtiDg.  in  a  physialogiMl  piAat  of  riew,  to  obecm  Ihe  mode  of 
diitribntiao  of  tbeao  arterial  filament*.  They  aeem  to  be  moHilari  to  tbe  artery  of  tha 
pi  eacDce  or  approach  of  daogei . 


itar  to  renaiDing  ipacei. 
Branch  of  internal  plan- 
bonier  of  great 
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The  ExTEBNAL  POPLITEAL  NERVB  (n.  perooens)  one  half  sninller  than  the 

iuteni&l,  pasaes  donoirards  b;  the  Bide  of  the  tendon  of  the  bicepe,  and  ctobks 

the  inner  head  of  the  gutroonemius  and  the  bead  of  the  njetts,  to  the  oeek  of 

the  fibula,  it  then  pierces  the  peroncus  longus  mnscle,  and  divides  into  two 

branches,  anterior  tibial  and  miucnIo-cat&neouB. 

[Fio.  283.  The  Branehet  of  the  external  popliteal  nerve  are,  oom- 

municans  peronei,  cutaneous,  and  articular. 

The  Oommunicani  peronei,  proceeding  from  the  exter- 
nal popliteal  near  the  bead  of  the  fibula,  croases  the  exter- 
nal origin  of  the  gastrocDemiua  nmscle,  and  piercing  the 
deep  fascia,  descends  to  the  middle  of  the  leg,  where  it 
joins  the  external  saphenous  nerve.  It  gives  off  one  or 
two  cutaneous  filanjentfi  in  its  course. 
...  The  Cutaneovg  branch  passes  down  the  outer  side  of  the 

.]  ,I#  lej;,  supplyiDg  tbe  integument. 

The  Articular  branches  follow  the  external  articnlir 
srteriea  to  the  knee  joint. 

The  Anterior  tibial  nerve  (n.  interosseus),  vel  pero- 
ncus profundus)  commences  at  tho  bifurcation  of  the  ex- 
ternal popliteal  on  the  neck  of  the  fibula,  and  passes  be- 
neath the  upper  part  of  the  extensor  longoa  digitotiin),  to 
reach  tbe  outer  side  of  the  anterior  tibial  artery,  just  it 
that  vessel  has  emerged  through  the  opening  in  the  inter- 
osseous membrane.  It  descends  the  leg  with  the  arteiy; 
lying  st  first  to  its  outer  side,  then  in  front  of  it,  and  near 
the  ankle  becoming  again  placed  to  its  outerside.  Reaeh- 
ing  the  ankte  it  passes  beneath  the  annular  ligament;  ac- 
companies tbe  dorsalis  pedis  artery,  supplies  the  adjaoent 
sides  of  the  great  and  second  toe,  and  communicates  with 
tbe  internal  division  of  the  moscnlo-cutaDeous  nerve. 

The  Branehei  given  off  by  the  anterior  tibial  nerve  are, 
muicular  to  the  muscles  in  its  course ;  and  at  tbe  ankle  a 
tarial  brooch  which  may  be  considered  as  one  of  the  ter- 
minal divisions  of  the  nerve.  This  branch  passes  outwards 
upon  tbe  dorsum  of  the  foot,  becomes  ganglionic  like  tbe 
posterior  interosseous  nerve  at  the  wiiat,  and  supplies  tbe 
extensor  brevis  digitorum  mnscle  and  the  articulations  of 
Tsa  Muscoto-CoTA-    the  t&rsus  and  metatarsus. . 

BioR  TiBUL  Nbuve.—  ^(,3  MnscCLO-CUTANEOUS  NEKTK  (n.  perooeos  Buper- 
I.  Th«  mnMuio-cQtii-  jgijiig^  passes  downwards  along  the  fibula,  in  the  substance 
neoDi  """■  -'  _  of  the  peroneus  loneus  :  it  then  gets  between  the  peroneos 
oompuTJnK  ibe  ante-  'ongns  and  brcvis,  next  between  the  peronei  and  extensor 
rior  tibial  aricrj.]  loDgOB  digitoram,  and  at  the  lower  third  of  the  leg  pierces 

the  deep  fascia,  and  divides  into  the  internal  and  external 
cutaneous  nerves  of  the  foot.  In  its  course  it  gives  off  several  branches  to  the 
peronei  muscles. 

The  infernal  branch,  the  smaller  of  the  two,  is  distributed  to  the  inner  dde 
of  the  foot  and  great  toe,  and  oommnnicates  with  tbe  anterior  tibial  and  intemal 
sapheuous.  The  external,  or  larger  branch,  supplies  the  adjacent  sides  of  the 
second  and  third,  third  and  fourth,  and  fourth  and  fifth  toes,  and  communicates 
with  the  external  saphenous. 
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SYMPATHETIC  NERVES. 


The  Sympathetic  consists  of  a  vertebral  and  prsevertebral  portion ;  the  verte' 
hral  portion  is  composed  of  a  series  of  ganglia  united  by  a  longitudinal  cord,  it 
descends  along  each  side  of  the  vertebral  column  from  the  head  to  the  coccyx, 
communicates  with  the  crania]  and  spinal  nerves,  and  distributes  branches  to  the 
internal  organs  and  viscera.  The  pravertebra I  portion  is  that  part  of  the  sym- 
pathetic which  appertains  to  the  viscera,  comprising  the  numerous  ganglia  and 
plexuses  of  the  head,  chest,  abdomen,  and  pelvin. 

The  sympathetic  nerve  communicates  with  the  cerebro-spinal  nerves  imme- 
diately at  their  exit  from  the  cranium  and  vertebral  canal.  With  the  fourth  and 
sixth  nerve,  however,  it  unites  in  the  cavernous  sinus;  with  the  olfactory  in  the 
nose ;  and  with  the  auditory  in  the  meatus  auditorius  in  tern  us. 

The  branches  of  distribution  accompany  the  arteries  which  supply  the  different 
organs,  and  form  communications  around  them  which  are  called  plexuses^  and 
take  the  name  of  the  artery  with  which  they  are  associated ;  thus  we  have  the 
mesenteric  plexus,  hepatic  plexus,  and  splenic  plexus.  All  the  internal  organs 
of  the  head,  neck,  and  trunk  are  supplied  with  branches  from  the  sympathetic, 
and  some  of  them  exclusively;  hence  it  is  denominated  the  nerve  of  organic  life. 

It  is  called  the  ganglionic  nerve,  from  being  constituted  of  a  number  of  gang- 
lia; and  from  the  constant  disposition  which  it  evinces  in  its  distribution,  to 
communicate  and  form  small  knots  or  ganglia. 

There  are  four  sympathetic  ganglia  in  the  head ;  namely,  the  ophthalmic  or 
lenticular,  the  spheno-palatino  or  Meckel's,  the  otic  or  Arnold's,  and  the  sub- 
maxillary; three  in  the  neck,  superior,  middle,  and  inferior  cervical;  twelve  in 
the  dorsal  region;  four  in  the  lumbar  region;  and  four  or  five  in  the  sacral 
region. 

Each  ganglion  [see  ^g,  246,]  may  be  considered  as  a  distinct  centre,  receiving; 
and  giving  branches  in  four  different  directions,  viz.,  superior,  or  ascending,  to 
communicate  with  the  ganglion  above ;  inferior,  or  descending,  to  communicate 
with  the  ganglion  below;  external,  to  communicate  with  the  spinal  nerves;  and 
internal,  to  communicate  with  the  sympathetic  filaments  of  the  opposite  side, 
and  be  distributed  to  the  viscera. 

As  regards  the  spinal  nerves,  it  receives  as  well  as  gives;  the  white  fibres 
of  the  sympathetic  being  derived  from  the  cerebro-spinal  nerves. 

CRANIAL  PORTION   OP  THE   SYMPATHETIC   NERVE. 

Cranial  Ganglia, 

Ophthalmic,  or  lenticular  ganglion, 
Spheno-palatine,  or  Meckers  ganglion. 
Otic,  or  Arnold's  ganglion. 
Submaxillary  ganglion. 

The  Ophthalmic  ganglion  (ciliary;  lenticular)  is  a  small  quadrangular  and 
flattened  ganglion  situated  within  the  orbit,  between  the  optic  nerve  and  external 
rectus  muscle ;  it  is  in  close  relation  with  the  optic  nerve,  and  generally  with  the 
ophthalmic  artery ;  and  is  surrounded  by  adipose  tissue,  which  renders  its  dissec- 
tion somewhat  difficult.  It  is  of  a  reddish-gray  color,  like  other  sympathetic 
ganglia 

Its  branches  of  distribution  are  the  short  ciliary  nerves,  which  arise  from  ita 
anterior  angles  in  two  groups :  the  upper  group  consisting  of  about  four  fila< 
ments;  the  lower,  of  five  or  six.  They  accompany  the  ciliary  arteries  in  a 
waving  course,  and  divide  into  filaments  which  pierce  the  sclerotic  around  the 
optic  nerve,  to  supply  the  tunics  of  the  eyeball.  A  small  filament  is  said,  by 
29 
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SPHENO-PALATINE    GANGLION. 


TiedemaDD,  to  accompany  tbe  arteria  centralis  retinae  into  the  centre  of  the  globe 
of  the  eye. 

Its  branches  of  communication  are  three :  one,  the  long  root^  proceeds  fimn 
the  nasal  branch  of  the  ophthalmic  nerve,  and  joins  its  superior  angle ;  a  short 
and  thick  branch,  the  short  rooty  from  the  inferior  division  of  the  third  nerve  to 
its  inferior  angle ;  and  a  slender  filament,  the  sympathetic  root,  from  the  carotid 
plexus.  Occasionally  the  ophthalmic  ganglion  receives  also  a  filament  of  com- 
munication froni  the  spheno-palatine  ganglion ;  and  sometimes  from  the  abda- 
cens  nerve. 

Fig.  284. 


Crantal  6AH6LIA  OP  THE  SYMPATHETIC  HERTE.  1.  Ganglion  of  Ribes.  2.  Filament  by 
which  it  eommnnicates  with  the  carotid  plexus  (3).  4.  Ophthalmic  or  lenUcalar  ganglion, 
giving  off  ciliary  branches.  5.  Part  of  the  inferior  dirision  of  tbe  third  nenre  oommnnieating 
with  the  ganglion  by  means  of  a  short  thick  branch  (short  root).  6.  Part  of  the  naaal  nerre, 
connected  with  the  ganglion  by  means  of  a  longer  branch  (long  root).  7.  A  slender  fila- 
ment (the  sympathetic  root)  sent  directly  backwards  from  tbe  ganglion  to  tbe  carotid  plexas. 
8.  Part  of  the  sixth  nenre  in  the  carernoas  sinus,  receiving  two  branches  from  Uie  carotid 
plexus.  9.  Meckel's  ganglion  (spheno-palatine).  10.  Spheno-palatine  nerves.  11.  De- 
Bcending  or  palatine  branches.  12.  Its  internal  or  nasal  branches.  13.  Naso-palatine 
branch,  one  of  the  nasal  branches.  14.  Posterior  branch  of  the  ganglion,  the  Vidian  nerve. 
15.  Its  carotid  branch  (n.  petrosus  profundus)  comunicating  with  the  carotid  plezna.  16. 
Its  petrosal  branch  (n.  petrosus  superficialis  major),  joining  the  intumesoentia  gangliformis 
of  the  facial  nerve.  17.  Facial  nerve.  18.  Chorda  tympani  nerve,  descending  to  join  tbe 
gustatory  nerve.  19.  Gustatory  nerve.  20.  Submaxillary  ganglion,  receiving  the  chorda 
tyropani,  and  other  filaments  from  the  gustatory.  21.  Superior  cervical  ganglion  of  the 
sympathetic.    *  Naso-palatine  ganglion,  or  ganglion  of  Cloquet 

The  Spheno-palatine  qanqlion  (Meckers),  the  largest  of  the  cranial  gan- 
glia of  the  sjrmpatheticy  is  situated  in  the  spheno-maxillarj  fossa,  a  little  below 
the  superior  maxillary  nerve.  It  is  of  small  size,  of  a  reddish-gray  color,  and 
triangular  in  shape ;  and  is  placed  on  the  posterior  part  of  the  spheno-palatiDe 
nerves,  which  it  only  partially  involves.  Its  branches  are  divisible  into  four 
groups;  ascending,  descending,  internal,  and  posterior. 

The  ascending  branches  are  three  or  four  small  filaments  which  are  distributed 
to  the  periosteum  of  the  orbit.  One  of  these  branches  sometimes  joins  the 
ophthalmic  ganglion ;  one  the  sixth  nerve ;  and  two  the  optic  nerve. 

The  descending  branches  are  the  three  palatine  nerves,  anterior,  middle,  and 
posterior. 
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The  anterior  or  large  palatine  nerve  descends  from  the  ganglion  through  the 
posterior  palatine  canal,  and  emerges  at  the  posterior  palatine  foramen.  It  then 
parses  forwards  in  the  substance  of  the  hard  palate  to  which  it  is  distributed, 
and  communicates  with  the  naso-palatine  nerve.  While  in  the  posterior  palatine 
canal,  this  nerve  gives  off  several  branches  (inferior  nasalV  which  enter  the 
D06C  through  openings  in  the  palate  bone,  and  are  distributed  to  the  middle  and 
infenor  meatus,  infenor  spongy  bone,  and  antrum. 

The  middle  or  external  palatine  nerve  descends  externally  to  the  preceding 
to  the  posterior  palatine  foramen,  and  distributes  branches  to  the  tonsil,  soft 
palate,  and  uvula. 

The  posterior  or  tmall  palatine  nerve,  quits  the  other  nerves  to  enter  a  dis- 
tinct canal,  from  which  it  emerges  by  a  separate  opening  behind  the  posterior 
palatine  foramen.  It  is  distributed  to  the  hard  palate  and  gums  near  the  point 
of  its  emergence,  and  also  to  the  tonsil,  soft  palate,  and  uvula. 

The  internal  branches  are  the  superior  nasal  and  naso-palatine.  The  superior 
nasal  nerveSy  four  or  five  in  number,  enter  the  nasal  fossa  through  the  spheno- 
palatine foramen,  and  are  distributed  to  the  mucous  membrane  of  the  superior 
meatus,  and  superior  and  middle  spongy  bone. 

The  naso-palatine  nerve  (Scarpa)  enters  the  nasal  fossa  with  the  nasal  nerves, 
and  crosses  the  roof  the  nares  to  reach  the  septum,  to  which  it  gives  filaments. 
It  then  curves  downwards  and  forwards  to  the  naso-palatine  canal,  and  passes 
through  that  canal  to  the  palate,  to  which  and  to  the  papilla  behind  the  incbor 
teeth  it  is  distributed.  This  nerve  was  described  by  Cloquet  as  uniting  with  its 
fellow  in  the  naso-palatine  canal  and  constituting  the  naso-palatine  ganglion. 
The  existence  of  this  ganglion  is  disputed. 

The  posterior  branches  are  the  Vidian  or  pterygoid  nerve,  and  the  pharyngeal. 

The  Vidian  ^  nerve  passes  directly  backwards  from  the  spheno-palatiue  gan- 
glion, through  the  pterygoid  or  Vidian  canal,  to  the  foramen  lacerum  basis 
cranii,  where  it  divides  into  two  branches,  carotid  and  petrosal.  The  carotid 
branch  (n.  petrosus  profundus)  crosses  the  foramen  lacerum,  surrounded  by  the 
cartilaginous  substance  which  closes  that  opening,  and  enters  the  carotid  canal 
to  join  the  carotid  plexus.  The  petrosal  branch  (n.  petrosus  superficialis  major) 
enters  the  cranium  through  the  foramen  lacerum  basis  cranii,  piercing  the  carti- 
laginous substance,  and  passes  backwards  beneath  the  Grasserian  ganglion  and 
dura  mater,  imbedded  in  a  groove  on  the  anterior  surface  of  the  petrous  bone, 
to  the  hiatus  Fallopii.  In  the  hiatus  Fallopii  it  receives  a  branch  from 
Jacobson's  nerve,  and  terminates  in  the  intumescentia  gangliformis  of  the 
facial  nerve. 

The  pharyngeal  nerve  is  a  small  branch  which  passes  backwards  through  the 
pterygo-palatine  canal  with  the  pterygo-palatine  artery,  to  be  distributed  to  the 
mucous  membrane  of  the  Eustachian  tube  and  neighboring  part  of  the  pharynx. 

The  Ono  ganglion  (Arnold's) '  is  a  small  oval-shaped  and  flattened  gan- 
glion, lying  against  the  inner  surface  of  the  inferior  maxillary  nerve,  close  to 
the  foramen  ovale ;  it  is  in  relation,  externally,  with  the  trunk  of  that  nerve, 
just  at  the  point  of  union  of  the  motor  root ;  internally  it  rests  against  the  car- 
tilage of  the  Eustachian  tube  and  tensor  palati  muscle ;  and  posteriorly  is  in 
eoDtact  with  the  arteria  meningea  media.  It  is  closely  adherent  to  the  internal 
pterygoid  nerve,  and  appears  like  a  swelling  of  that  branch. 

The  branches  of  the  otic  ganglion  are  six  in  number ;  two  of  distribution,  and 
four  of  communication. 

>  Ouido  Ouidi  Latinixed  into  Vidas  Vidias,  was  Professor  of  Anatomj  and  Medicine  in 
Che  College  of  France  in  1542.     His  work  is  posthumous,  and  was  published  in  1611. 

*  Frederick  Arnold,  **  Dissertatio  Inauguralis  de  Parte  Cephalica  Nerri  Sympathetic!." 
Heidelberg.  1826;  and  ««Ueber  den  Ohrknoten,'*  1828. 
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The  branches  of  distribution  are,  a  small  filament  to  the  tensor  tympani 
muscle,  and  one  or  two  to  the  tensor  palati. 

The  branches  of  communicatifm  are,  one  or  two  filaments  from  the  inferior 
maxillary  nerve  (short  root) ;  one  or  two  filaments  from,  the  auricalo-temporal 
nerve ;  filaments  from  the  nervi  molles  of  the  arteria  meningea  media,  and  the 
nervus  petrosus  superjicialis  minor  (long  root).  The  latter  nerve  ascends  from 
the  ganglion  to  a  small  canal  situated  between  the  foramen  ovale  and  foramen 
spinosum,  and  passes  backwards  on  the  petrous  bone  to  the  hiatus  Fallopii, 
where  it  divides  into  two  filaments.  One  of  these  filaments  enters  the  hiatus 
and  joins  the  intumcscentia  gangliformis  of  the  facial ;  the  other  passes  to  a 
minute  foramen  nearer  the  base  of  the  petrous  bone,  and  enters  the  tympanum, 
where  it  communicates  with  a  branch  of  Jacobson's  nerve. 

The  Submaxillary  qanqlion  is  a  small  round  or  triangular  ganglion 
situated  on  the  submaxillary  gland,  in  close  relation  with  the  gustatory  nerve, 
and  near  the  posterior  border  of  the  mylo-hyoideus  muscle. 

Its  branches  of  distribution^  six  or  eight  in  number,  divide  into  many  fila- 
ments, which  supply  the  side  of  the  tongue,  the  submaxillary  gland,  sublingual 
gland,  and  Wharton's  duct. 

Its  branches  of  communication  are,  two  or  three  from  and  to  the  gustatory 
nerve ;  one  from  the  chorda  tympani ;  two  or  three  which  form  a  plexus  with 
branches  o^  the  hypoglossal  nerve ;  and  one  or  two  filaments  which  pass  to  the 
facial  artery,  and  communicate  with  the  nervi  molles  from  the  cervical  portion 
of  the  sympathetic. 

Carotid  plexus The  ascending  branch  of  the  superior  cervical  ganglion 

enters  the  carotid  canal  with  the  internal  carotid  artery,  and  divides  into  two 
branches,  which  form  several  loops  of  communication  with  each  other  around 
the  artery.  These  branches,  together  with  those  derived  from  the  carotid  branch 
of  the  Vidian,  constitute  the  carotid  plexus.  They  also  form  frequently  a  small 
gangliform  swelling  at  the  under  part  of  the  artery,  which  is  called  the  carotid 
(janglion.  The  latter,  however,  is  not  constant.  The  continuation  of  the  carotid 
plexus  onwards  with  fhe  artery  by  the  side  of  the  sella  turcica,  is  the  cavernous 
plexus. 

The  carotid  plexus  is  the  centre  of  communication  between  all  the  cranial 
ganglia,  and,  being  derived  from  the  superior  cervical  ganglion,  between  the 
cranial  ganglia  and  those  of  the  trunk ;  it  also  communicates  with  the  greater 
part  of  the  cerebral  nerves,  and  distributes  filaments  with  each  of  the  branches 
of  the  internal  carotid,  to  accompany  those  branches  to  their  ultimate  ramifica- 
tions. The  branches  which  accompany  the  anterior  cerebral  artery  at  each  side, 
unite  upon  the  anterior  communicating  artery,  and,  according  to  Kibes,  form  a 
small  ganglion^  the  ganglion  of  Ribes,  The  existence  of  this  ganglion  is 
disputed. 

The  ophthalmic  ganglion  communicates  with  the  plexus  by  means  of  the  long 
branch  which  reaches  it  from  the  cavernous  plexus.  The  spheno-palatine  joins 
the  plexus  by  means  of  the  carotid  branch  of  the  Vidian.  The  snbmaxvllary 
ganglion  is  brought  into  connexion  with  it  by  means  of  the  otic  ganglion,  and 
the  otic  ganglion  by  means  of  the  tympanic  nerve  and  Vidian. 

It  communicates  with  the  third  nerve  in  the  cavernous  sinus;  and  through 
the  ophthalmic  ganglion ;  frequently  with  the  fourth  in  the  formation  of  the 
nerve  of  the  tentorium ;  with  the  Grasserian  ganglion ;  with  the  ophthalmic  divi- 
sion of  the  fifth  in  the  cavernous  sinus,  and  by  means  of  the  ophthalmic  ganglion; 
with  the  superior  maxillary,  through  the  spheno-palatine  ganglion ;  and  with  the 
inferior  maxillary,  through  the  otic  ganglion.     It  sends  two  branches  directly 
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to  the  sixth  nerve,  which  unite*  with  it  as  it  crosses  the  cavemons  sinus;  it 
communicates  with  the  facial  and  auditory  nerve,  through  the  medium  of  the 
petrosal  hranch  of  the  Vidian ;  and  with  the  glosso-pharjngeal  hj  means  of  two 
filaments  to  the  tympanic  nerve. 

CERVICAL  PORTION   OF  THE   SYMPATHETIC   NERVE. 

The  Superior  cervical  ganglion  is  long  and  fusiform,  of  a  reddish-gray  color, 
smooth,  and  of  considerable  thickness,  extending  from  within  an  inch  of  the 
carotid  foramen  in  the  petrous  bone  to  opposite  the  lower  border  of  the  third 
cervical  vertebra.  It  is  in  relation,  in  front,  with  the  sheath  of  the  internal 
carotid  artery  and  internal  jugular  vein ;  and,  behind,  with  the  rectus  anticus 
major  muscle. 

Its  branches  are  divisible  into  superior ^  inferior,  extemalj  and  internal ;  to 
which  may  be  added,  as  proper  to  this  ganglion,  anterior. 

The  superior  (carotid  nerve)  is  a  single  branch  which  ascends  by  the  side  of 
the  internal  carotid,  and  divides  into  two  branches )  one  lying  to  the  outer,  the 
other  to  the  inner  side  of  that  vessel.  The  two  branches  enter  the  carotid  canal, 
and,  by  their  communications  with  each  other  and  with  the  carotid  branch  of 
the  Vidian,  constitute  the  carotid  plcjcus. 

The  inferior  or  descending  branch,  sometimes  two,  is  the  cord  of  communica- 
tion with  the  middle  cervical  ganglion. 

The  external  branches  are  numerous,  and  njay  be  divided  into  two  sets ;  those 
which  communicate  with  the  glosso-pharyngeal,  pneumogastric,  and  hypoglossal 
nerve ;  and  those  which  communicate  with  the  first  four  ccrviod  nerves. 

The  internal  branches  are  three  in  number:  pharyngeal,  to  assist  in  forming 
the  pharyngeal  plexus ;  laryngeal,  to  join  the  superior  laryngeal  nerve  and  its 
branches ;  and,  superior  cardiac  nerve,  or  nervus  superficialis  cordis. 

The  anterior  branches  accompany  the  external  carotid  artery  with  its  branches, 
around  which  they  form  plexuses,  and  here  and  there  small  ganglia;  they  are 
named,  from  the  soilness  of  their  texture,  nervi  molles,  and,  from  their  reddish 
hue,  nervi  subruf.  The  branches  accompanying  the  facial  artery  are  conducted 
by  that  vessel  to  the  submaxillary  ganglion,  and  those  which  accompany  the 
internal  maxillary  artery  reach  the  otic  ganglion  through  the  medium  of  the 
aiteria  meningea  media. 

The  Middle  cervical  ganglion  (thyroid  ganglion)  is  small,  and  sometimes 
wanting.  It  is  situated  opposite  the  fifth  cervical  vertebra,  and  rests  against  the 
inferior  thyroid  artery.  This  relation  is  so  constant^  as  to  have  induced  Haller 
to  name  it  the  "  thyroid  ganglion.'* 

Its  superior  branch,  or  branches^  ascend  to  communicate  with  the  superior 
cervical  ganglion. 

Its  inferior  branches  descend  to  join  the  inferior  cervical  ganglion ;  one  of 
these  frequently  passes  in  front  of  the  subclavian  artery,  the  other  behind  it. 

Its  external  branches  communicate  with  the  fifth  and  sixth  cervical  nerve. 

Its  internal  branches  are  filaments  which  accompany  the  inferior  thyroid 
artery,  inferior  thyroid  plexus ;  and  the  middle  cardiac  nerve,  nervus  cardiacus 
inagnus. 

The  Inferior  cervical  ganglion  (vertebral  ganglion)  is  much  larger  than  the 
preceding,  and  constant  in  its  existence.  It  is  of  a  semilunar  form,  and  situated 
on  the  base  of  the  transverse  process  of  the  seventh  cervical  vertebra,  imrao- 
diately  behind  the  vertebral  artery ;  hence  its  designation  '<  vertebral  ganglion,'' 

>  PanixxA,  in  his  *' Experimental  Resesrches  on  the  Nerres,"  denies  this  communication, 
and  states  very  Taguely  that  ''they  are  merely  lost  and  entwined  around  it." — Edinburgh 
Medical  and  Surgical  Journal,  Jan.  183G. 
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The  Superior  cardiac  nerve  (nerviLS  iuperjicialts  cordis)  proceeds  from  the 
lower  part  of  the  superior  cervical  ganglion ;  it  descends  tne  neck  behind  the 
common  carotid  artery  and  parallel  with  the  trachea,  crosses  the  inferior 
thyroid  artery,  and  running  by  the  side  of  the  recurrent  laryngeal  nerve,  enters 
the  chest.  The  nerve  of  the  right  side  passes  either  in  front  of  or  behind  the 
subclavian  artery  and  along  the  posterior  aspect  of  the  arteria  innominata  to 
the  deep  cardiac  plexus.  The  left  superior  cardiac  nerve  runs  by  the  side  of 
the  left  carotid  artery,  and  crosses  the  arch  of  the  aorta  to  the  superficial 
cardiac  plexus. 

In  its  course  it  receives  branches  from  the  pneumogastrio  nerve,  and  sends 
filaments  to  the  thyroid  gland  and  trachea. 

The  Middle  cardiac  nerve  (nervus  cardiacus  magnus)  proceeds  from  the  middle 
cervical  ganglion,  or,  in  its  absence,  from  the  cord  of  communication  between 
the  superior  and  inferior  ganglion.  It  is  the  largest  of  the  three  nerves,  and 
lies  parallel  with  the  recurrent  laryngeal.  At  the  root  of  the  neck  it  divides 
into  several  branches,  which  pass  some  before  and  some  behind  the  subclavian 
artery,  communicates  with  the  superior  and  inferior  cardiac,  pneumogastric  and 
recurrent  nerve,  and  descends  to  the  bifurcation  of  the  trachea,  to  join  the 
de^  cardiac  plexus. 

The  Inferior  cardiac  nerve  (nervus  cardiacus  minor)  arises  fipom  the  inferior 
cervical  ganglion,  communicates  with  the  recurrent  laryngeal  and  middle  cardiac 
nerve,  and  descends  to  the  front  of  the  bifurcation  of  the  trachea,  to  the  deep 
cardiac  plexus. 

The  Superficial  cardiac  plexus  is  situated  immediately  beneath  the  arch 
of  the  aorta,  and  in  front  of  the  right  pulmonary  artery.  It  receives  the 
superior  cardiac  nerve  of  the  left  side  and  the  inferior  cardiac  branch  of  the  left 
pneumogastric  nerve,  both  of  which  cross  the  arch  of  the  aorta  between  the  left 
phrenic  and  pneumogastric  nerve.  It  receives  besides  several  filaments  from 
the  deep  cardiac  plexus,  and  sometimes  a  cardiac  branch  from  the  right  pneu- 
mogastric nerve.  Connected  with  the  plexus  is  a  small  ganglion  (sometimes 
wantingV  the  cardiac  aanglion  of  Wrisherg,  which  lies  close  to  the  right  side 
of  the  nbrous  cord  of  the  ductus  arteriosus.  The  superficial  cardiac  plexus 
gives  ofif  filaments  which  pass  along  the  front  of  the  left  pulmonary  artery  to 
the  root  of  the  left  lung,  where  they  communicate  with  the  anterior  pulmonary 
plexus ;  while  the  principal  part  of  the  plexus  descends  in  the  groove  between 
the  pulmonary  artery  and  aorta  to  the  anterior  longitudinal  sulcus  of  the  heart, 
where  it  comes  into  relation  with  the  anterior  coronary  artery,  and  becomes  the 
anterior  coronary  plexus.  At  the  base  of  the  heart,  the  anterior  coronary 
plexus  receives  several  filaments  from  the  deep  cardiac  plexus.  Its  branches 
are  distributed  to  the  substance  of  the  heart  in  the  course  of  the  left  or 
anterior  coronary  artery. 

The  Deep  or  Great  cardiac  plexus  is  situated  on  the  bifurcation  of  the 
trachea,  above  the  right  pulmonary  artery  and  behind  the  transverse  portion  of 
the  arch  of  the  aorta.  It  receives,  on  the  right  side,  the  three  cardiac  nerves 
of  the  sympathetic  of  the  same  side,  and  the  cardiac  branches  of  the  right 
pneumogastrio  and  right  recurrent  nerve.  On  the  left  side  it  receives  the 
middle  and  inferior  cardiac  nerves  of  the  sjrm pathetic  of  the  left  side;  the 
cardiac  branches  of  the  left  pneumogastric  (excepting  the  inferior),  and  several 
cardiac  branches  from  the  left  recurrent  nerve.  In  other  words,  it  receives  all 
the  cardiac  filaments  of  the  sympathetic,  pneumogastric,  and  recurrent  nerves, 
with  the  exception  of  the  left  superior  cardiac  of  the  sympathetic  (nervus  super- 
ficialis  cordis)  and  the  inferior  cervical  cardiac  of  the  left  pneumogastric,  these 
two  nerves  being  destined  to  the  superficial  cardiac  plexus. 

The  branches  of  the  deep  cardiac  plexus,  proceeding  from  its  right  and  left 
division,  pass  downwards  to  join  the  coronary  arteries,  and  outwards  to  the  pul- 
■KMUoy  plexuses. 
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From  the  right  divition  of  the  plezuB  the  branchea  proceed  before  lod 
bcbiad  the  right  palmoaarj  artery.  Those  which  paaa  va  front  descend  upoo 
the  trunk  of  the  pulmonary  artery  to  the  left  coronary  arMry,  and  help  to  form 
the  anterior  coronarg  pltxat ;  those  which  pass  behind  the  right  pulmonary 
artery  are  distributed  to  the  right  auricle  j  a  third  set  of  filamenta,  proceeding 
from  the  right  division  of  the  deep  cardiac  plexus,  follow  the  conree  of  the 
right  pnlmonary  artery  to  the  anterior  pulmonary  plexus. 

From  the  left  divition  of  the  plexus  branches  proceed  beneath  the  arch  of  the 
aorta  immediately  to  the  right  of  the  ligament  of  the  ductus  arteriosos  to  join 
the  superficial  cardiac  plexus;  others  pass  outwards  with  the  pulmonary  artery 
to  the  pulmonary  plexus ;  a  few  descend  to  the  left  auricle ;  but  the  chief  bulk 
pass  on  to  the  right  coronary  artery  and  form  the  pottertor  eoronarj/  plexwt. 

The  Anterior  coronary  plexvt  proceeds  from  the  superficial  cardiac  plexus, 
and  receives  other  filaments  from  the  deep  cardiac  plexus.  It  is  distributed 
with  the  branches  of  the  coronary  artery  on  the  anterior  aspect  of  the  heart. 

The  PoilerioT  coronary  pffxu*  proceeds  from  the  deep  cardiac  plexus  and 
principally  from  its  left  divisioD.  It  follows  the  course  of  the  arteries  distrib- 
uted to  the  posterior  aspect  of  the  heart. 
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IK  TBE  chist;  (Ihe  ganglia  «re  re- 
prttented  larger  tbiiD  aatural) ;  from 
purtof&pl&MiaHr.Svan'ivork.  a. 
Aorta,  b.  Fint  rib.  *.  Bleveptb  rib. 
I,  Fint  Iboncio  ganglioD.  2.  Lait 
Ibonirle  gunglion.  3.  The  gr«Kt 
iplanoboio  nerve.  4.  The  leiier 
(plucbniii  nerie.  6.  Third  or  renitl 
iplanchnio  nerTe.  B.  Part  of  the 
braohiat  pleioa.] 


I    OP    THE    SYHPATBETIO    MERVE. 

The  thoracic  portion  of  the  tympalhetic  turtt 
is  the  trunk  of  the  sympathetic  in  ita  course 
throufrh  the  cavity  of  the  thorax.  It  lies  by 
the  side  of  the  vertebral  column  on  the  heai^ 
of  the  ribs  and  intercostal  spaces;  but  at  its 
lowest  part  comes  into  relation  with  the  sides 
of  the  bodies  of  the  last  two  dorsal  vertebne.. 

The  Thoraeie  ganglia  are  twelve  in  number 
at  each  side.  They  are  flattened  and  triangu- 
lar, or  irregular  in  form,  and  present  the  pecu- 
liar reddish-gray  color  and  pearly  lustre  of 
sympatbetio  ganglia  in  general;  they  rest 
against  the  heads  of  the  n%s,  and  ar«  covered 
by  the  pleura  costalis.  The  first  two  ganglia 
and  the  last  are  usually  the  largest;  the  latter 
being  situated  on  the  side  of  the  body  of  the 
last  dorsal  vertebra. 

Their  hrancha  are  branches  of  oommnnica- 
tion  and  branches  of  distribution.  Some  as- 
cending filaments  from  the  first  ganglion  assist 
in  the  formation  of  the  vertebral  plexus. 

The  external  or  communicating  hraiiciitM, 
usually  two  in  number  for  each  gangliou,  com- 
municate with  the  intercostal  nerves. 

The  internal  or  vixeral  branchet  proceeding 
from  the  five  or  six  upper  gsuglia,  are  of  small 
size,  and  distributed  to  the  aorta,  cesoplugii!!, 
vertebral  column,  and  lungs.  The  branches  to 
the  lungs  proceed  from  the  third  and  fonrtfa 
ganglia,  and  go  to  join  the  posterior  pulmonaiy 
plesus.  The  visceral  branches  of  the  aix  lower 
ganglia  unite    to  form  the   three   splanchnic 

The  Great  tplavchnie  nerve  proceeds  from 
the   sixth  dorsal  ganglion,  and    recemng  the 
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brandies  of  the  seventh,  eighth,  ninth,  and  tenth,  passes  downwards  along  the 
front  of  the  yertebral  column,  and,  piercing  the  cms  of  the  diaphragm,  termi- 
nates in  the  semilunar  ganglion. 

The  Leuer  splanchnic  nerve  is  formed  by  filaments  which  issue  from  the 
tenth  and  eleventh  ganglia;  it  pierces  the  cms  of  the  diaphragm^  and  joins  the 
the  solar  plexus  near  the  middle  line. 

The  Third  or  reiial  splanchnic  nerve  proceeds  from  the  last  thoracic  ganglion, 
and,  piercing  the  diaphragm,  terminates  in  the  renal  plexus.  When  absent, 
the  place  of  this  nerve  is  supplied  by  the  lesser  splanchnic. 

The  Semilunar  ganglion  is  a  large,  irregular,  gangliform  body,  pierced  by 
numerous  openings,  and  appearing  like  the  aggregation  of  a  number  of  smaller 
ganglia,  having  spaces  between  them.  It  is  situated  by  the  side  of  the  coeliac 
axis  and  root  of  the  superior  mesenteric  artery,  and  extends  outwards  to  the 
supra-renal  capsule.  The  ganglia  communicate  both  above  and  below  the 
cceliac  axis  and  form  a  gangliform  circle,  from  which  branches  pass  off  in  all 
directions,  like  rays  from  a  centre.  Hence  the  entire  circle  has  been  named 
the  solar  plexus. 

The  Sc^ar  or  epigastric  plexus  receives  the  great  and  lesser  splanchnic 
nerves ;  the  termination  of  the  right  pneumogastrio  nerve ;  some  filaments  from 
the  right  phrenic  nerve ;  and  sometimes  one  or  two  from  the  left.  It  sends 
forth  numerous  filaments  which  accompany,  under  the  name  of  plexuses,  all  the 
branches  given  off  by  the  abdominal  aorta.  Thus  we  have,  derived  from  the 
solar  plexus,  the  — 

Phrenic,  or  diaphragmatic  plexuses^  Renal  plexuses. 

Gastric  plexus,  Superior  mesenteric  plexus, 

Hepatic  plexus.  Aortic  plexus. 

Splenic  plexus.  Spermatic  plexuses, 

Supra-renal  plexuses,  Inferior  mesenteric  plexus. 

In  connexion  with  the  phrenic  plexus  of  the  right  side,  there  is  described  a 
small  ganglion  diaphragmaticum,  which  is  situated  near  the  supra-renal  cap- 
sule. In  this  ganglion  branches  of  the  right  phrenic  nerve  communicate  with 
those  of  the  sympathetic. 

The  Supra-renal  plexuses  are  remarkable  for  their  large  size,  and  for  a  gan- 
glion, which  has  received  the  name  of  ganglion  supra-renale. 

The  Benal  pleocuse^  are  large,  and  receive  the  third  splanchnic  nerve. 

The  Superior  mesenteric  plexus  has  several  small  ganglia  at  the  root  of  the 
artery;  and  its  nerves,  which  are  whiter  than  those  of  the  other  plexuses,  form 
a  kind  of  nervous  sheath  to  the  artery  and  its  branches. 

The  Aortic  plexus  is  a  continuation  of  the  solar  plexus  downwards  on  the 
aorta,  for  the  supply  of  the  inferior  branches  of  that'trank;  it  receives  also 
branches  from  the  renal  plexuses  and  lumbar  ganglia.  It  is  the  source  of  origin 
of  the  inferior  mesenteric  plexus  and  part  of  the  spermatic  plexus,  and  termi- 
nates below  in  the  hypogastric  plexus.  It  likewise  distributes  branches  on  the 
inferior  vena  cava. 

The  Spermatic  plexus  is  derived  from  the  renal  plexus,  but  receives  filaments 
from  the  aortic  plexus. 

The  Inferior  mesenteric  plexus  is  derived  chiefly  from  the  aortic  plexus. 

LUMBAR  PORTION   OF  THE   SYMPATHETIC   NERVE. 

The  lumbar  portion  of  the  trank  of  the  sympathetic  is  situated  on  the  verte- 
bral column,  close  to  the  anterior  border  of  the  psoas  magnus  muscle.  It  is 
continuous  above  under  the  edge  of  the  diaphragm,  with  the  thoracic  portion 
of  the  nerve^  and  below  it  descends  upon  the  sacrum,  in  front  of  the  anterior 
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sacral  foramina,  to  the  coccyx.  It  presents  four  small  ganglia  and  an  intenne- 
diate  cord. 

The  Lumbar  ganglia^  four  in  number  at  each  side,  of  a  pearly-gray  color  and 
fusiform  shape,  are  situated  on  the  anterior  part  of  the  bodies  of  the  lumbar 
vertebrae. 

The  branches  of  the  lumbar  ganglia  are  branches  of  oommanication  and 
branches  of  distribution. 

The  external  or  communicating  branchesy  two  or  three  in  number  from  each 
ganglion,  and  longer  than  in  the  other  regions,  communicate  with  the  lumbar 
nerves. 

The  internal  or  visceral  branches  consist  of  two  sets ;  the  upper  pass  inwards 
in  front  of  the  abdominal  aorta,  and  join  the  oor/tc  plexus;  the  lower  cross  the 
common  iliac  arteries,  and  unite  over  the  promontory  of  the  sacrum,  to  form  the 
hypogastric  plexus. 

The  Hypogastric  plexus  is  formed  by  the  termination  of  the  aortic  plexus, 
and  by  the  union  of  branches  from  the  lower  lumbar  ganglia.  It  is  situated 
over  the  promontory  of  the  sacrum,  between  the  two  common  iliac  arteries,  and 
bifurcates  inferiorly  into  two  lateral  portions,  inferior  hypogastric  plexuseSy 
which  communicate  with  branches  from  the  third  and  fourth  sacral  nerves.  It 
distributes  branches  to  the  viscera  of  the  pelvis,  and  sends  filaments  whieb 
accompany  the  branches  of  the  internal  iliac  artery. 

SACRAL  PORTION   OF  THE    SYMPATHETIC  NERVE. 

The  Sacral  ganglia  are  four  or  five  in  number  at  each  side.  They  are  situ- 
ated on  the  sacrum,  close  to  the  anterior  sacral  foramina,  and  resemble  the 
lumbar  ganglia  in  form  and  mode  of  connexion,  although  much  smaller  in  siie. 

The  external  or  communicating  branches  are  two  from  each  ganglion,  which 
pass  outwards  to  communicate  with  the  anterior  sacral  nerves  and  with  the  coc- 
cygeal nerve. 

The  internal  or  visceral  branches  communicate  very  freely  with  the  inferior 
hypogastric  plexuses,  and  are  distributed  to  the  pelvic  viscera.  The  last  pair 
of  sacral  ganglia  give  off"  branches  which  join  a  small  ganglion,  situated  on  the 
first  bone  of  the  coccyx,  called  the  ganglion  impar,  or  azygos.  This  ganglion 
serves  to  connect  the  extremities  of  the  two  sympathetic  nerves.  It  gives  off  a 
few  small  branches  to  the  coccyx  and  rectum,  and  communicates  with  the  coc- 
cygeal nerve. 


CHAPTER  X. 

ORGANS     OF     SENSE. 


The  organs  of  sense,  the  instruments  by  which  the  animal  frame  is  brougbt 
into  relation  with  surrounding  nature,  are  five  in  number.  Four  of  these  orgtos 
are  situated  within  the  head :  viz.,  the  apparatus  of  smell,  sight,  hearing,  and 
taste;  the  remaining  organ,  that  of  touch,  is  resident  in  the  skin,  and  diff- 
tributed  over  the  surface  of  the  body. 


ORGAN   OF   SMELL. 


The  organ  of  smell  consists  essentially  of  two  parts :  one  external,  the  mom; 
the  other  internal,  the  nasal  /ossa. 
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NOSE. 

The  nose  is  the  triangnlar  pyramid  which  projects  from  the  centre  of  the  face, 
immediately  above  the  upper  lip.  Superiorly  it  is  ooouected  with  the  forehead 
by  means  of  a  narrow  bridge ;  inferiorly,  it  presents  two  openings,  the  nostriUy^ 
[anterior  nares,"]  which  overhang  the  mouth,  and  are  so  constructed  that  the 
odor  of  all  substances  must  be  received  by  the  nose  before  they  can  be  intro- 
duced within  the  lips.  The  septum  between  the  openings  of  the  nostrils  is  called 
the  columna.  Their  entrance  is  guarded  by  a  number  of  stifif  hairs  (yihrisut) 
which  project  across  the  openings,  and  act  as  a  filter  in  preventing  the  introduc- 
tion of  foreign  substances^  such  as  dust  or  insects,  with  the  current  of  air  intended 
for  respiration. 

The  anatomical  elements  of  which  the  nose  is  composed,  are,  1.  Integument. 
2.  Muscles.  3.  Bones.  4.  Fibro-cartilages.  5.  Mucous  membrane.  6.  Ves- 
seb  and  nerves. 

1.  The  Integument  forming  the  tip  (hhulus)  and  wings  (aZoe)  of  the  nose  is 
extremely  thick  and  dense,  so  as  to  be  with  difficulty  separated  from  the  fibro- 
cartilage.  It  is  furnished  with  an  abundance  of  gebiparous  (/lands,  which,  by 
their  oily  secretion,  protect  the  extremity  of  the  nose  under  alternations  of  tem- 
perature. The  sebaceous  matter  of  these  glands  becomes  of  a  dark  color  neai 
the  surface,  from  altered  secretion,  and  also  from  attraction  of  the  carbonaceous 
matter  floating  in  the  atmosphere ;  hence  the  spotted  appearance  which  the  tip 
of  the  nose  presents  in  large  cities.  When  the  integument  is  firmly  compressed, 
the  inspissated  sebaceous  secretion  is  squeezed  out,  and,  taking  the  cylindrical 
form  of  the  excretory  ducts  of  the  glands,  has  the  appearance  of  small  white 
maggots  (grubs ;  comedones^  with  black  heads. 

2.  The  Muscles  are  brougnt  into  view  by  reflecting  the  integument;  they  are 
the  pyramidalis  nasi,  compressor  naris,  dilatator  naris,  levator  labii  superioris 
abeque  nasi,  and  depressor  also  nasi.  They  have  been  already  described  with 
the  muscles  of  the  face. 

3.  The  Bones  of  the  nose  are,  the  nasal,  and  nasal  processes  of  the  superior 
maxillary. 

4.  The  Fibro-cartilages  give  form  and  stability  to  the  nose,  providing,  at  the 
same  time,  by  their  elasticity  against  injuries.  They  are  nve  in  number, 
namely,  the — 

Fibro-cartilage  of  the  septum, 
Two  lateral  fibro-cartilages, 
Two  alar  fibro-cartilages. 

The  Fihrocartilage  of  the  septum,  somewhat  triangular  in  form,  divides  the 
nose  into  its  two  nostrils.  It  is  connected  above  with  the  nasal  bones  and  late- 
ral fibro-cartilages ;  behind,  with  the  ethmoidal  septum  and  vomer ;  and  below, 
with  the  palate  processes  of  the  superior  maxillary  bones.  The  alar  fibro-carti- 
lages and  columna  move  freely  on  the  fibro-cartilage  of  the  septum,  being  but 
loosely  connected  with  it  by  perichondrium. 

The  Lateral  fibro-cartilages  are  also  triangular;  they  are  connected,  in  front, 
with  the  fibro-cartilage  of  the  septum ;  above,  with  the  nasal  bones ;  behind,  with 
the  nasal  processes  of  the  superior  maxillary  bones ;  and  below,  with  the  alar 
fibro-cartilages. 

Alar  fibro-cartilages — Each  of  these  cartilages  is  curved  so  as  to  correspond 
with  the  walb  of  the  nostril,  to  which  it  forms  a  kind  of  rim.  The  inner  por- 
tion is  loosely  connected  with  the  same  part  of  the  opposite  cartilage,  to  form 
the  columna.     It  is  expanded  and  thickened  at  the  point  of  the  nose,  to  consti- 

1  [The  word  nattril  is  emplojed  in  a  somewhAt  more  extended  sense  than  **  aperture/* 
aad  would  seem  properly  to  refer  to  each  lateral  cavity  of  the  nose,  forming  avestibale  to 
Itii  appropriate  nasal  fossa.] 
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tnte  the  lobe  [lobulut]  ;  and  od  the  iide  makes  ft  curve  correaponding  with  tbat 
of  the  ak.  This  carve  is  prolooged  backwardB  and  doffowaras  in  the  directton 
of  the  posterior  border  of  the  ala  r>y  three  or  four  small  fibrcM»rtilaginoiu  plates 
(sesamoid  cartiUgea,  cartiUginea  miaorea),  which  are  appendages  of  the  alar 
tibro-carljlage. 

Fig.  2S7.  Fig.  2S8. 


Tbe  riBRO-cuniLjiBaB  av 

1.  Opa  of  lfa«  DUiI  bonei.     2.  Csrti-  Tiewidfrain  tfaaiidc;  aAtrAi 

lige  of  tb*  teptum.     3.  Lalarnl  CHrti>  i,  NmkI  proeeti  ot  Ills  guperiar  miiilUr;  bam. 

Uga.     1.  AUr  aarlilnge.     5.  Ceotrtl  4.  CarliJuge  of  tbe  taptam.     I.  Litenl  cirttla|i. 

portioni  of  tbe  ilir  c*rtil>g«i  which  i.  Alir  cirtilags.     !*.  Inner  ponion  of  U»  alir 

Donaiitute  tbs  columns     S.  C*Ttili-  cnrtilngo.      3.    Ee»nioid  urtilagaa.      i.   Areolu 

grnei  minorea  or  leaunoid  enrtiUgea.  timua  of  tha  dft  niui.      S.  Apertore  of  tba  Doa- 

7.  The  noitril.  tril. 

Tbe  whole  of  these  fibro-cartilages  are  connected  with  each  other,  and  to  the 
boDet:,  by  perichondrium,  which,  from  its  memhranons  structure,  permite  of  the 
freedom  of  motioQ  existing  between  them. 

5.  The  ifucoiu  membrane  lining  the  interior  of  the  nose,  is  continnoos  witii 
tbe  skin  externally,  and  with  the  pituitary  membrane  of  the  nasal  fosste  within. 
Around  the  entrance  of  the  noatrils  it  is  provided  with  the  vibriua. 

6.  Vestels  and  Nervei.  — The  Arieriet  of  the  nose  are  the  lateralis  nasi  from 
the  facial,  and  the  nasalis  septi  from  the  superior  coronary. 

Ita  Neroct  are,  the  facial,  infraorbital,  and  nasal  branch  of  the  ophthalmto. 

NASAL    rOSBX. 

To  obtain  a  good  view  of  the  ntual/oua,  the  face  must  be  divided  throogb 
the  nose  by  a  vertical  incision,  a  little  to  one  side  of  the  middle  line. 

The  Na*al/ou<B  [nares  internte]  are  two  irregular,  compressed  cavities,  ex- 
t«nding  backwards  from  tbe  nose  to  the  pharynx.  They  are  feacb]  boooded 
$aperwrly  by  the  lateral  cartilage  of  the  nose,  and  by  tho  nasal,  ethmtnd,  and 
aphenoid  bone;  in/eriorly,  bj  the  hard  palate;  and,  in  the  middle  line,  thaf 
are  aepareted  by  a  booy  aod  fibro-oartilaginons  septum.  A  plftn  of  th«  baaa- 
dariea  of  the  nasal  fossae  will  be  found  at  page  91. 

On  the  outer  wall  of  each  foaaa,  iu  the  dried  akull,  are  three  projecting  pro- 
cesses, termed  spongy  bones.  The  two  superior  belong  to  the  ethmoid,  tbe 
inferior  is  a  aeparate  oone.  In  the  fresh  fosssa  these  are  covered  with  mnooni 
Riembrone,  ana  serve  to  increase  the  snrbce  of  that  membrane  by  their  promi- 
nence and  convoluted  form.     The  apace  intervening  between  tbe  aaperior  and 
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middlo  spoDgy  boDs  is  the  mperior  meaha;  the  epace  between  the  middlo  jod 
inferior,  the  middle  mtatitt;  and  that  between  the  ioferior  and  the  floor  of  the 
foBM,  the  inferior  laeatui. 

[Fio.  290, 


On  ■oil    Ann    I  . 

(he  left  tidaj  After  Amgld.— a.  Nud 
Imid(.  i.  Saptrior  miiilUrj  boot. 
t.  SpbtnoifUl  linui.  d.  Cintcml  or  per- 
prndiculir  plite  of  tbt  rtbmoid  bone. 
I.  Vomer.  3*.  Inner  pirc  of  itae  right 
■Inr  ltbro.«irIilBEe  of  Ih<  aoie.  i.  Fibro- 
canil*g>  of  Ibe  teptun.] 


These  meaiuiet  are  passages  wbith  extend  from  before  backwards,  and  it  is 
in  circnlatiDg  through  and  amongst  them  that  the  stniosphere  deposits  its  odo- 
raDt  particles  upon  the  mucoos  membrane.  There  are  severvl  opening*  ioto  the 
Diral  foesse ;  thus,  in  the  tuperiar  mealuM  are  the  opeaiDgs  of  the  sphenoidal 
aod  posterior  ethmoidal  cells ;  in  the  middle,  the  anterior  ethmoidal  cells,  fron- 
tal sinuses,  and  antrum  maxiilsre;  and,  in  the  inferior  meatus,  the  tcrmioatiou 
of  the  nasal  duct.  In  the  dried  bones  there  are  two  ndditiooaj  openings,  the 
apheno-patatine  and  the  anterior  palatioe  foramen  y  the  former  being  situated  ID 
the  superior,  the  tatter  in  the  ioferior  meatos. 

The  Mucoui  membrane  of  the  nasal  fossse  is  called  pilui/ary,  or  Schneidrrian.' 
The  former  uamt:  bcingderived  from  the  nature  of  its  secretion  7piluila,  pfalcgni, 
mucus,]  the  latter  from  Schneider,  who  was  the  first  to  show  that  the  secretioD 
of  the  nose  proceeded  from  the  mucous  membrane,  and  not  from  the  brain,  as 
was  prenouHly  imagined.  It  is  closet;  adherent  to  the  periosteum,  constituting 
what  is  called  a  fibro-mucous  membrane,  and  is  continuous  with  the  general 
pastro-pnlmonary  mucous  membrane.  From  the  nasal  fossse  it  ma;  be  traced 
through  the  opeuings  in  the  meatuses,  into  the  sphenoidal  and  ethmoidal  cells; 
into  the  frontal  sinuses;  into  the  antrum  mazillare;  throogh  the  nasal  duct  to 
the  surface  of  the  eye,  where  it  is  continuous  with  the  conjunctiva;  along  the 
Enatachias  tubes  into  the  tympanum  and  mastoid  cells,  to  which  it  forms  the 
lining  membrane;  and  through  the  posterior  nares  into  the  pharynx  and  month, 
and  thence  through  the  lungs  and  alimentary  canal. 

'.  PrnfMnor  of  Medicine  at  WitlCDberg.     His  work,  entitled 
publiahed  in  I6ei. 
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The  surface  of  the  membraoe  is  furoishcd  with  a  laminated  epithelium  near 
the*  apertures  of  the  nares,  and  in  the  rest  of  its  extent  with  a  columnar  epithe- 
lium supporting  vibratile  cilia.    . 

Vessels  and  Nerves,  —  The  Arteries  of  the  nasal  fosssB  are  the  anterior  and 
posterior  ethmoidal,  from  the  ophthalmic;  and  spheno-palatine  and  pterygo- 
palatine from  the  internal  maxillary. 

The  Nerves  are,  olfactory,  spheno-palatine  and  naso-palatine  from  Meckel's 
ganglion,  and  nasal  branch  of  the  ophthalmic.  The  ultimate  filaments  of  the 
olfactory  nerve  terminate  in  papillas. 
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The  form  of  the  eyeball  is  that  of  a  sphere,  of  about  one  inch  in  diameter, 
having  the  segment  of  a  smaller  sphere  engrafted  on  its  anterior  surface,  which 
increases  its  antero-posterior  diameter.  The  axes  of  the  two  eyeballs  are 
parallel  with  each  other,  but  not  so  with  the  axes  of  the  orbitSi  which  are 
directed  outwards.  The  optic  nerves  follow  the  direction  of  the  orbits,  and 
therefore  enter  the  eyeballs  at  their  nasal  side. 


QLOBE    OF    THE    EYE. 

The  globe  of  the  eye  is  composed  of  tunics,  and  of  refracting  media  called 
humors.     The  tunics  are  three  in  number, 

1.  Sclerotic  and  Cornea, 

2.  Choroid,  [Ciliary  ligament,]  Iris,  and  Ciliary  processes, 

3.  Retina  and  Zonula  ciliaris. 

The  humors  are  also  three  -^ 

Aqueous,  Crystalline  (lens).  Vitreous. 

First  tunic. — The  Sclerotic  and  Cornea  form  the  external  tunic  of  the  eye- 
ball, and  give  it  its  peculiar  form.  Four-fifths  of  the  globe  arc  invested  by  the 
sclerotic,  the  remaining  fifth  by  the  cornea. 

The  Sclerotic  ((rxxj^po;,  hard)  is  a  dense  fibrous  membrane,  thicker  behind 
than  in  front.  It  is  continuous,  posteriorly,  with  the  sheath  of  the  opUo  nerre 
derived  from  the  dura  mater,  and  is  pierced  by  that  nerve  as  well  as  by  the 
ciliary  nerves  and  arteries.  Anteriorly  it  presents  a  bevelled  edge,  which 
receives  the  cornea  as  a  watch-glass  is  received  by  the  groove  of  its  case.  Itf 
anterior  surface  is  covered  by  a  thin  tendinous  layer,  the  tunica  albuginea,  de- 
rived from  the  expansion  of  the  tendons  of  the  four  recti  muscles ;  and  by  iti 
posterior  surface  it  gives  attachment  to  the  two  oblique  muscles.  The  toniea 
albuginea  is  covered,  for  part  of  its  extent,  by  the  mucous  membrane  of  tlie 
front  of  the  eye,  the  conjunctiva;  and,  by  reason  of  the  brilliancy  of  its  while- 
ness,  gives  occasion  to  the  common  expression,  '<  the  white  of  the  eye.'' 

At  the  entrance  of  the  optic  nerve,  the  sclerotic  forms  a  thin  cribrififrm 
lamella  (lamina  crihrosa'),  which  is  pierced  by  a  number  of  minnte  openingi 
for  the  passage  of  the  nervous  filaments.  One  of  these  openings,  larger  thu 
the  rest,  and  situated  in  the  centre  of  the  lamella,  is  the  porus  opHctiSf  thiongh 
which  the  arteria  centralis  retinae  enters  the  eyeball. 

The  Cornea  (corneus,  horny)  is  the  transparent  prominent  layer  wbioh  eon* 
stitutes  the  anterior  fifth  of  the  globe  of  the  eye.  In  its  form  it  is  eirmkri 
concavo-convex,  and  resembles  a  watch-glass.     It  is  received  by  its  edgfl^  iMA 
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is  sharp  and  thiu,  within  the  bevelled  border  of  the  Bclcrottc,  to  which  it  is 
very  &no\j  attached,  and  it  is  somewhat  thicker  than  theanterior  portion  of  that 
tuDic.    Wheo  examined  from  the 

exterior,  its  vertical  diameter  is  Fia.  291. 

seen  to  be  abont  0De-siz(eenth 
shorter  than  the  transverse,  io 
consequence  of  the  overiapping 
above  end  below  of  the  margin 
of  the  sclerotica ;  on  the  interior, 
however,  its  outline  is  per- 
fectly circular.  3 

The  cornea  is  composed  of 
four  lajers :  namely,  the  con- 
juneliva;  the  eomta  propria, 
which  coDsists  of  several  thin 
lamellte  connected  together  by 
an  extremely  fine  areolar  tissue ; 
the  eomea  elatlica,  a  "fine, 
elastic,  and  exquisitely  trans- 
pftrent  membnne,  exaotly  ap- 
plied to  the  inner  surface  of  the 
cornea  proper;"  and  the  lining 
membrane  of  the  anterior  cham- 
ber of  the  eyeball.  The  cornea 
elastica  is  remarkable  for  its 
perfect  transparency,  even  when 
eabmitted  for  many  days  to  the 
action  of  water  oralcohol;  while 
the  cornea  propria  is  rendered 
opaque  by  the  same  immersion. 
To  expose  this  nembmne.  Dr. 
Jacob  suggests  that  the  eye 
should  be  placed  in  water  for 
six  or  eight  days,  and  then, 
thatall  the  opaque  corneashonld 
be  removed  layer  by  layer. 
Another  character  of  the  c 
ne*  eUstica  is  its  great  eUsticity, 
which  causes  it  to  roll  np  when 
divided  or  torn,  in  the  same 
manner  as  the  capsule  of  the  lens.  The  use  of  this  layer,  according  to  Dr. 
Jacob,  is  to  "preserve  the  reqaiaite  permanent  correct  enrratnre  of  the  flaccid 

The  opacity  of  the  oomea,  produced  by  prestnre  on  the  globe,  results  from 
tbe  infiltimtion  of  fluid  into  the  areolar  tissue  connecting  its  layers.  This  ap- 
peuance  cannot  he  produced  in  a  sound  living  eye,  slthongh  a  small  quantity 
of  Beroua  fluid  (liquor  comete)  is  said  to  occupy  the  spaoca  of  the  areolar 
tiwae. 

^Msecfwm.— The  sclerotic  and  cornea  are  now  to  he  dissected  away  from  the 
HOOnd  tunic ;  this,  with  care,  may  be  easily  performed,  the  only  firm  connexions 
nbaisting  between  them  being  at  the  circumference  of  the  iris,  the  entrance 
of  the  opuo  nerve,  and  the  perforation  of  the  ciliary  nerves  and  arteries.  Finch 
w  ft  fidd  of  the  sclerotic  near  its  anterior  circumference,  make  a  small  openiojc 
Iboo^  it,  then  ruse  the  edge  of  the  tunic,  and  with  a  pair  of  fine  blunt-pointed 
aebK^  divide  the  entire  circumference  of  the  sclerotio,  and  cut  it  away  bit  hj 
Ut.  ^hen  separate  it  from  its  attachment  around  the  cireumference  of  the  ins 


LOHGITUDIIIAL  ■ECnON  Or  THK  SLOll    OF   TBI    ETR. 

1.  Bolsrotid.  thicker  behind  tbin  in  front.  2.  Coroei, 
receiied  within  tba  tnUrior  mugln  oC  the  iDlerotie, 
■ad  conneeled  with  It  bj  meuii  of  i,  beTDllcd  tdg». 
S.  Choroid,  sannedad  utnlarlT  Kith  (1)  Mltij  llf^- 
BQd  (S)  aillir?  proceusa.  S.  IrU.  T.  Papil. 
S.  Third  lijer  of  the  ejt,  tb«  ratio*,  tertniaUlng  an. 

orl;  bj  an  abrupt  border  >l  the  Mnmen cement  of 
oiiiarj  proeeiiea.     B.  Canal  of  Petit,  whiob  eo- 

lei  the  lene  (12);  the  thin  U;er  in  ttvnt  of  tbii 
einal  ii  the  lonala  clllirii,  a  prolongaUon  of  tha  to- 
anlar  layer  of  the  retina  to  the  Isni.     ID.  Anterior 


liagnun.    11.  Poeterior 


in  ita  proper  capiale.  13.  Vilreou  hamor 
n  the  fajalold  membrane,  and  In  oalli  formed 
^rior  bj  that  moaibr«ne.  14.  Tabalaribealh 
of  the  bj-aloid  membrane,  for  the  paiiage  of  thi 
artarj  of  the  rapiala  of  the  lana.  19.  Nanritemma 
of  the  optic  nerre.     16.  Arteria  eenlralit  relio>,  im- 
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by  a  gentle  pressure  with  tbe  edge  of  the  knife.     The  disseotion  of  the  eja 
must  be  conducted  under  vater. 

In  the  course  of  this  dissecttoo,  the  ciliary  nervet  and  long  ciliarj/  arteriei 
will  be  seen  passing  forwards  betwecD  the  sclerotio  and  choroid,  to  be  distrib- 
uted to  the  iris. 

Second  titnic.  —  The  second  tanio  of  the  ejeball  is  formed  by  the  choroid, 
ciliarjf  ligament,  and  irit,  the  exltary  proeatet  being  an  appendage  developed 
from  its  inner  surface. 

The  Choroid'  is  a  vascular  membrane  of  a  rich  chocolate-broWD  color  upon 
its  external  surface,  and  of  a  deep  black  color  within.  It  is  connected  to  tb( 
■iclerotic  externBlty,  by  an  extremely  fine  areolar  Ussne  fmembraDa  fnsca),  and 
by  nerves  and  veeseU.  Internally  it  is  in  simple  contact  with  the  third  tonie 
of  the  eye,  the  retina.  It  is  pierced  posteriorly  for  the  passage  of  tbe  optic 
nerve,  and  is  connected  anteriorly  with  the  iris,  ciliary  processes,  and  the  W 
of  junction  of  the  cornea  and  Bclerotic,  by  a  dense  white  structure,  the  ciliary 
ligament,  which  surrounds  the  circumference  of  the  iris  like  a  ring. 

Fio.  298. 


lAir  iiiHVES.  — a.  Bcltiotioa.  b.VeoK 
loia,  Blid  ontei  lurrane  of  choroid. 
Two  at  the  ihief  tranki  of  the  Tenie 
iDia  M  the;  Invt  the  ohoroid.   d,  d.  Ci- 

«t.    /.Iri..    j,.  Pupil.] 


The  choroid  membrane 
of  three  layers  : — an  external  c 
layer,  which  consists  priacipally  of  veins 
arranged  in  a  peculiar  manner :  hence 
they  have  been  named  venx  vortirotx. 
The  marking  on  the  surface  of  the 
membrane  produced  by  these  veins  re- 
sembles so  many  centres  to  which  a 
number  of  curved  lines  converge.     It  is 

>  The  word  ehoraid  has  been  Tery  mnoh  abased  in  anatomical  language;  it  wai 
originall;  applied  lo  the  membrane  of  Ihe  foetus  called  chorion,  from  tbe  Greek  votd 
■Ktf<"  domioitium.  that  membrane  being,  as  it  were,  the  abode  or  reeaptaole  of  tkt  fMtM. 
Xlpwr  oomes  from  Hf^a,  to  lake  or  receive.  Now,  the  chorion  in  the  OTum  U  a  vsMilW 
membrane  of  peanliar  atnicture.  Hence  the  term  choroid,  xH^"  (Ii>t  like  the  ohiclM,  hM 
been  used  to  signifj  Tnacalar  Btnicluren,  aa  the  choroid  membrane  of  the  eje,  die  <ftdnU 
plMOS.  &a„  and  we  find  Cmieilhier,  in  hit  work  ou  Anatomf,  vol.  tIL  f.  M^  «g4iV  ii 
a  note,  •'  Chorolde  eat  synonjme  de  Tascnleaee."  | 


DissBCTioa  or  t 


cose  or  tna  CHORom  after  Anold. 
1  Put  of  the  «1erotle  coat.  1  Op«la 
nerve  i  3  Choroid  ooaL  <  CiliuT 
lisamtnt.  (  Iru  S  B  Venn  varticoa. 
T  T  Tmnki  of  the  venm  TortioHB  at 
the  point  where  the;  have  pierced  the 
■eleroticB.  8,  B.  Poiterlor  ciliary  velM, 
wbich  entarithe  ojeball  in  sampaiij  with 
the  poilerior  oiliary  arteriei,  by  pierdil 
the  ularoUo  at  9.  ID.  One  of  the  Ing 
cillarj  nervea,  aooompanied  bj  a  hiaf 

this  layer  which  is  connected  with 
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the  ciliary  iigament.  The  middle  or  arterial  layer  (tunica  RuyKkiana)'  in, 
formed  principally  by  the  ramifications  of  niioute  arteries.  It  is  reflected  in- 
wards at  ita  juDctioD  with  the  ciliary  ligament,  ao  as  to  form  the  ciliary  pro- 
ceases.  The  internal  layer  is  a  delicate  membreae  (mrmbrana  pigmenli)  com- 
posed of  seTenl  laoiioiBof  nacleated  heia^nal  cells,  which  contain  the  granules 
of  pigDieDtnm  nigrum,  and  are  arranged  like  the  tiles  of  a  tesseiated  pavement. 

Id  animals,  the  pigmentum  Digrum  of  the  posterior  wall  of  the  eyeball,  is  re- 
ptaoed  by  a  layer  of  considcrablo  extent,  and  of  metallic  brilliancy,  called  the 
tapetnm. 

The  Ciliary  ligament,  or  circle  (annulua  albidus),  is  the  bond  of  nnion 
between  the  external  and  middle  tunic  of  the  eyeball,  and  serves  to  connect  the 
cornea  and  sclerotic,  at  their  line  of  junction,  with  the  iris  and  external  layer 
of  the  choroid.  It  is  also  the  point  to  which  the  ciliary  nerrea  and  vessels  pro- 
ceed previously  to  their  distribution,  and  it  receives  the  anterior  ciliary  arteries 
through  the  anterior  margin  of  the  sclerotic.  A  minute  vascular  canal  is  situ- 
ated nithio  the  ciliary  ligament,  called  the 
ciliary  canal,  or  canal  of  Fontana,'  from  its  Fio.  294 

discoverer,  .._-,'-^ 

'  Thu  Irit  (iris,  a  rainbow)  is  so  named  from 
Uits  variety  of  color  in  dlflerent  individuals; 
it  forms  a  septum  between  the  anterior  and 
posterior  chamber  of  the  eye,  and  is  pierced 
somewhat  to  the  nasal  side  of  its  centre  by  a 
circular  opening,  which  ia  called  the  pvpil. 
By  its  periphery  it  is  connected  with  the 
oiliary  ligament,  and  by  its  inner  circumfer- 
ence forms  the  margin  of  the  pupil ;  its  ante- 
rior sur&ce  looks  towards  the  cornea,  the 
poatorior  towards  the  ciliary  processes  and 
lens. 

The  iris  is  composed  of  two  layera,  an  an- 
/trior  or  muscular  layer,  consisting  of  radia- 
ting fibres  which  converge  from  the  circum- 
ference  towards  the    centre,  and   have   the 
power    of   dilating    the  pupil ;  and   cimilar 
fibres  which  surroand  the  pupil  like  a  sphinc- 
ter, and  by  their  action  produce  contraction    , 
of  its  area.     The  posterior  layer  is  of  a  deep    , 
purple  tint,  and  is  thence  named  uvea,  from    i 
its  resemblance  in  color  to  a  ripe  grape. 

The  Ciliary  proceuei  (corpus  ciliare)  may  I 
removing  the  iris  from  its  attachment  to  the  ciliary  ligament,  when  a  front  v 
of  the  processes  will  be  obtained,  or  by  making  a  traoBverae  section  through  the 
flobe  of  the  eye,  when  they  may  be  examined  from  behind,  aa  in  Pig.  294. 

They  consiaC  of  a  number  of  triangular  folds,  formed  apparently  by  the  plait- 
ing of  the  middle  and  internal  layer  of  the  choroid.  According  to  Zinn,  they 
are  about  sixty  in  number,  and  may  be  divided  into  large  and  small,  the  latter 
being  situated  in  the  spaces  between  the  former.  Their  periphery  is  connected 
with  the  ciliary  ligament,  and  is  continnous  with  the  middle  and  internal  layer 
of  the  choroid.     The  central  border  is  free,  and  rests  against  the  circumference 

>  Ruysdh  was  bora  at  ths  Hagns  in  1GS8,  and  v&a  >ppoinled  Profaisor  of  Analomj  at 
AMMcrdam  in  Ui6&.  His  whola  life  was  employed  in  making  iujttcted  prrpsnlions,  for 
wklsb  ha  ii  Jastl;  celebraled,  and  ha  died  at  the  adTsnced  age  of  ninetj.lliree  jeara ; 
karfng  «oma  to  the  eoaclaaion  Ihat  the  bodj  «u  eatirel;  made  ap  of  reueli. 

*  PaUz  VoBtana,  an  anatomist  of  Tugoan;.  Hia  "  Descriplion  of  a  New  Canal  in  th< 
Sut"  vaapab&ahad  in  1TT8,  in  a  Letter  to  the  Professor  of  Aoatom;  in  UpiaL 
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]  two  ways,  either  by 
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of  the  lens.  The  aDterior  surface  corrcaponds  with  the  uvea;  the  posterior 
receives  the  folds  of  the  tooula  ciliaris  between  its  processeii,  and  tbns  estab- 
lishes a  connexion  between  the  choroid  and  the  third  tunic  of  the  eye.  The 
ciliary  processes  are  eovered  with  a  thick  layer  of  pi^entum  nigram,  which  is 
more  abnodant  on  them  and  the  anterior  part  of  the  choroid,  than  at  the  poste- 
rior part  of  tbe  latter.  When  the  pigment  Is  washed  off,  the  processes  aie  of  a 
whitish  color. 

Third  tunic.  —  The  third  tunic  of  the  eye  is  the  retina,  which  is  prolonged 
forwards  to  the  lens  by  the  zonula  ciliarit. 

Diuection.  —  If,  after  the  preceding  dissection,  the  choroid  membrane  be 
carefully  raised  and  removed,  the  eye  being  kept  under  water,  tbe  retina  may  be 
seen  very  distinctly.  [To  do  this,  a  small  opening  is  to  be  made  in  the  choroid 
coat,  near  the  entrance  of  the  optic  nerve,  with  the  point  of  the  scalpel,  being 
careful  not  to  incise  the  retina.  If  the  edges  of  this  opening  are  now  seiied  by 
two  pairs  of  forceps,  and  traction  be  gently  made,  the  choroid  will  peel  off  from 
the  retina  beneath,  sometimes  without  additional  aid,  bat  occasionally  the  scis- 
.lors  may  be  used  to  clip  off  detached  portions ;  as  the  anterior  part  of  the  ba!! 
is  reached,  the  ciliarv  processes  will  be  drawn  out  from  the  lonula  of  Zion,  and 
the  second  tunic  will  bo  entirely  removed,  leaving  behind  the  third  tunic  folly 

The  Retina  ia  composed  of  three  layem :  — 

External,  or  Jacob's  membrane, 
Middle,  Nervous  membrane. 

Internal,        Vascular  membrane. 


Jaroh't  membrane   i 
freshly-dissected  eye  i 


D  when  (be 


itrcmely  thin,  and  is  seen  as  a  mere  fi 
i  sDspended  in  water.     Examined  by  the  microecope,  it 
s  found  to  be  composed  of  cells  having  a  tesselated  arrangement.     Dr.  Jacob 
considers  it  to  be  a  serous  membrane. 

The  Nervoui  membrane  is  the  expansion  of  the  optio  nerve,  and  forms  a  thio 
semi-transparent  bluish-white  layer,  which  envelops  the  vitreous  humor,  and 
extends  forwards  to  the  commencement  of  the  ciliary  processes,  where  it  tenni. 
nates  by  an  abrupt  scalloped  margin  \maTyo  devtatut].  According  to  Treri- 
ranus,  this  layer  is  composed  of  cylindrical  fibres,  which  proceed  from  the  optic 
nerve,  and,  near  their  termination,  bend  abruptly  inwards,  to  form  the  iotcnuJ 
papillary  layer,  which  lies  in  contact  with  the  hyaloid  membrane ;  each  fibre 
constituting  by  its  extremity  a  distinct  papilla. 
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raoM  WH 

iei.     Tbe   DiembrBne    e 

of  tbe 
oTering 

tbe  «bot« 

1  inlernal  anrfacs  it  lit 

retina. 

2.  Tbe  entranM  of  tba  optic  nnrt  iril|i 
tba  »rl«ri»  cenlrali*  ralian  pieTo'tog  iU 

PMt™lij. 

En  the  eta 

i.  ForBmen  of  ^aemi 
tre  of  (be  uii  of  the  e 

re;  tbe 

ibade  froi 

m  tbe  iidei  ot  tbe  iHtioQ  ob. 

»oiire»  thi 

ll.     S.  A  1 

fold  of  lb.  retina  whieb  gen^ 
iTM  tbe  foramta  of  SoemtDtrinc 

■rt«r  tbB  1 

)j«  hai  been  opeoed. 

The    Yaicttlar  membrane  consists  of  tbe  ramifications  of  a  minute  arteiTi  - 
Hrteria  centralis  retjnte,  and  its  accompanying  vein ;  the  artery  pierces  the  optia 
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nervo,  and  enters  the  globe  of  the  eye  through  the  porus  opticus,  in  the  centre 
of  the  lamina  cribrosa.  This  artery  may  be  seen  by  making  a  transverse  section 
of  the  eyeball.  Its  branches  are  continued  anteriorly  into  the  zonula  ciliaris. 
The  yascular  layer  forms  distinct  sheaths  for  the  nervous  papilUe,  which  consti- 
tute the  inner  surface  of  the  retina. 

In  the  centre  of  the  posterior  part  of  the  globe  of  the  eye,  the  retina  presents 
a  circular  spot,  which  is  called  the  foramen  of  Soemmering  ;  *  it  is  surrounded  by 
a  yellow  halo,  the  limbus  luteusy  and  is  frequently  obscured  by  an  elliptical  fold 
of  the  retina,  which  has  been  regarded  as  a  normal  condition  of  the  membrane. 
The  term  foramen  is  misapplied  to  thb  spot,  for  the  vascular  layer  and  the 
membrana  Jacobi  are  continued  across  it ;  the  nervous  substance  alone  appear- 
ing to  be  deficient.  It  exists  only  in  animals  having  the  axfs  of  the  eyeballs 
parallel  with  each  other,  as  man,  quadrumana,  and  some  saurian  reptiles,  and  is 
said  to  give  passage  to  a  small  lymphatic  vessel. 

The  Zonula  ciliaris  (zonula  of  Zinn)'  is 'a  thin  vascular  layer,  which  connects 
the  anterior  margin  of  the  retina  with  the  anterior  surface  of  the  lens,  near  its 
circumference.  It  presents  at  its  surface  a  number  of  small  folds  corresponding 
with  the  ciliary  processes,  between  which  they  are  received.  These  processes 
are  arranged  in  the  form  of  rays  around  the  lens,  and  the  spaces  between  them 
are  stained  by  the  pigmentum  nigrum  of  the  ciliary  processes ;  they  derive  their 
vessels  from  the  vascular  layer  of  the  retina.  The  under  surface  of  the  zonula 
is  in  contact  with  the  hyaloid  membrane,  and  around  the  lens  forms  the  anterior 
fluted  wall  of  the  canal  of  Petit, 

The  connexion  between  these  folds  and  the  ciliary  processes  may  be  demon- 
strated by  dividing  an  eye  transversely  into  two  portions,  then  raising  the  ante- 
rior half,  and  allowing  the  vitreous  humor  to  separate  from  its  attachment  by  its 
own  weight.  The  folds  of  the  zonula  will  be  seen  to  be  drawn  out  from  between 
the  folds  of  the  ciliary  processes. 

Humors.  —  The  Aqueous  humor  is  situated  in  the  anterior  and  posterior 
chamber  of  the  eye;  it  is  a  weakly-albuminous  fluid,  with  an  alkaline  reac- 
tion, and  a  specific  gravity  very  little  greater  than  that  of  distilled  water. 
According  to  retit,  it  scarcely  exceeds  four  or  five  grains  in  weight. 

The  anterior  chamber  is  the  space  intervening  between  the  cornea  in  front, 
and  the  iris  and  pupil  behind.  The  posterior  chamber  is  the  narrow  space  less 
than  half  a  line  in  depth,'  bounded  by  the  posterior  surface  of  the  iris  and  pupil 
in  front,  and  by  the  ciliary  processes,  zonula  ciliaris,  and  lens  behind.  The  two 
chambers  are  lined  by  a  thin  layer,  the  secreting  membrane  of  the  aqueous 
humor. 

The  Vitreous  humor  forms  the  principal  bulk  of  the  globe  of  the  eye.  It  is 
an  albuminous  and  highly  transparent  fluid,  inclosed  in  a  delicate  membrane, 
the  hyaloid.  From  the  inner  surface  of  this  membrane,  numerous  thin  lamellae 
are  directed  inwards,  and  form  compartments  in  which  the  fluid  is  contained. 
According  to  Hannover,  these  lamellse  have  a  radiated  arrangement,  like  those 
of  the  transverse  section  of  an  orange,  and  are  about  180  in  number.  In  the 
centre  of  the  vitreous  humor  is  a  tubular  canal,  through  which  a  minute  artery 
is  conducted  from  the  arteria  centralis  retinae  to  the  capsule  of  the  lens.  This 
vessel  is  injected  without  difficulty  in  the  foetus. 

1  Samuel  Thomas  Soemmering  is  celebrated  for  the  beaatifol  and  accurate  plates  wbieh 
aeeompanj  bis  works.  The  account  **  De  Foramine  Ceotrali  RetinsB  HnmansB,  Limbo 
Loteo  cincto/'  was  published  in  1779,  in  the  CommentattoneM  Soe.  Reg.  Seient.  OSttinpefuii. 

<  John  Gottfried  Zinn,  Professor  of  Anatomy  in  Gottingen :  his  *'  Descriptio  Anatomica 
Oeali  Humani,"  was  published  in  1755;  with  ezceRent  plates.  It  was  republished  by 
Wrisberg  in  1780. 

*  Winslow  and  Lieutaud  thought  the  iris  to  be  in  contact  with  the  lens;  it  frequentlf 
adheres  to  the  capsule  of  the  latter  in  iritis.  The  depth  of  the  posterior  chamber  is 
in  old  than  in  young  persons. 
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The  Cryttalline  humor  or  lent  is  iitnated  immediately  behind  the  papil,  aod 
Burroandcd  by  the  ciliary  proceBsea,  whioh  slightly  overlap  its  mugin.  It  ii 
more  coaTez  on  the  posterior  than  od  the  anterior  surface,  and  is  imbedded  in 
the  anterior  part  of  the  vitreous  humor,  from  which  it  is  separated  by  the  hya- 
loid membrBoe.  It  is  invested  by  a  peculiarly  transparent  and  elastic  membrsoe, 
the  capsule  of  the  lens,  which  contains  a  small  qoantity  of  flaid,  called  liquor 
Morgo'jni,'  and  is  retained  in  its  place  by  the  attachment  of  the  lonala  ciliaris. 
Dr.  Jacob  is  of  opinion  that  the  lens  is  coonected  to  its  capsule  by  means  of 
areolar  tissue,  and  that  the  liquor  Moi^gni  is  the  result  of  a  cadaverio  cbange. 

The  tens  oonaista  of  concentric  layers,  of  which  the  eitenial  are  soft,  the  next 
firmer,  and  the  central  form  a  hardened  nucleus.     They  are  beat  demonstiatd 
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by  boiling,  or  by  immersion  in  alcohol,  when  they  separate  easily  from  each 
other.  Another  division  of  the  lens  takes  place  at  the  same  time :  it  splits  into 
three  triangular  aegments,  haviu^  the  sharp  edge  directed  towards  the  centre, 
and  the  base  towards  the  circumference.  The  coooentric  lamellie  are  composed 
of  minute  parallel  fibres,  united  with  each  other  by  means  of  scalloped  borders,  - 
the  convexity  of  one  border  fitting  the  concave  scallop  of  the  other. 

Immediately  around  the  circumference  of  the  lens  is  a  triangular  eanal,  the 
canal  of  Petit*  about  a  line  and  a  half  in  breadth.  It  is  bounded,  in  front,  by 
the  flutinga  of  the  lonula  ciliaris;  behind,  by  the  hyaloid  metubrane ;  and 
within,  by  the  border  of  the  lena. 

Vesbelb  and  nerves.  — The  Vctieh  of  the  globe  of  the  eye  are  the  long, 
short,  and  anterior  ciliaiy  arteries,  and  the  artcria  centralis  retime.  The  long 
ciliary  arteriet,  two  in  Dumber,  pierce  the  posterior  part  of  the  sclerotic,  and 
pass  forwarda  on  each  side,  between  that  membrane  and  the  choroid,  to  the 
(uliary  ligament,  where  each  divides  into  two  branches,  which  are  distributed  to 
the  iris.  The  thort  ciliary  arteriet  pierce  the  posterior  part  of  the  sclerotic  coat, 
and  are  distributed  to  the  middle  layer  of  the  choroid  membrane.  The  anterior 
ciliary  are  branches  of  the  muscular  arteries.  They  enter  the  eye  through  ths 
anterior  part  of  the  sclerotic,  and  are  distributed  to  the  iris.  It  is  the  iaoreased 
number  of  these  latter  arteries,  in  iritis,  that  gives  rise  to  the  peculiar  red  loae 
around  the  circumference  of  the  cornea. 

The  Arleria  centralit  retina  enters  the  optic  nerve  at  about  half  an  inch  fiDB 

I  JohD  Baptist  Morgngni  waa  bam  in  1682.  He  waa  appoiatsd  Prorestor  of  Medt«iB* 
in  Botogna,  and  pablishad  the  first  part  of  his  "  Adversaria  ADatomica,"  ia  1 T06.  Ba 
died  ID  1771. 

*  John  Louis  Petit,  a  oelebrated  Freneh  aargaoa :  he  pabliibed  several  largioal  t^ 
BDalomieal  Eeiays,  in  the  aat\j  part  of  the  18th  eentur^.     He  died  ia  I7&0.  l ' . 
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the  globe  of  the  eje,  and  passing  through  the  poms  opticus,  is  distribated  on 
the  inner  surface  of  the  retina,  forming  its  vascular  layer;  one  branch  pierces 
the  centre  of  the  vitreous  humor,  and  supplies  the  capsule  of  the  lens. 

The  Nerve*  of  the  eyeball  are,  the  optic,  two  ciliary  nerves  from  the  oaaaJ 
branch  of  the  ophthalmic,  and  the  ciliary  nerves  from  the  ophthalmic  gan- 


Obiervatiott*. — The  sclerotic  is  a  tanic  of  protection,  and  the  cornea  a  mediam 
for  the  transmbeion  of  light  The  choroid  supports  the  vessels  destined  for  the 
Dtitrition  of  the  eye,  and  hy  its  pigmentum  nigrum  absorbs  all  scattered  rays 
that  might  confuse  the  image  impre^Hl  (lb  Ihe  tetina.  The  iris,  by  means  of 
its  powers  of  eipansioo  and  contraction,  regulates  the  qnantity  of  light  admitted 
through  the  pupil.  If  the  iris  be  thin,  and  the  rays  of  light  pasa  through  its 
substance,  they  are  absorbed  by  the  uvea ;  and  if  that  layer  be  insufficient,  they 
are  taken  up  by  the  black  pigment  of  the  ciliary  processes.  In  Albinoes,  where 
there  is  an  abeence  of  pigmentnm  nigrum,  the  rays  of  light  traverse  the  iris,  and 
even  the  sclerotic,  and  so  overwhelm  the  eye  with  light,  that  eight  is  destroyed, 
except  in  the  dimness  of  evening  or  at  night.  In  the  manulacture  of  ofAical 
instruments,  care  is  taken  to  color  their  interior  black,  with  the  same  object,  the 
absorption  of  scattered  rays. 

The  transparent  lamellated  cornea  and  the  humors  of  the  eye  have  for  their 
office  the  refraction  of  the  rays  in  such  proportion  as  to  direct  the  image  in  the 
most  favorable  manner  upon  the  retina.  Where  the  refracting  medium  is  too 
great,  as  in  over  convexity  of  the  comes  and  lens,  the  image  falls  short  of  the 
retina  J  (myopia,  near-sightedness);  and  where  it  is  too  little,  the  image  Is 
thrown  beyond  the  nervous  membrane  (presbyopia,  far-sightedness).  These 
eonditiouB  are  rectified  by  the  use  of  spectacles,  which  provide  a  differently 
refracting  medinm  externally  to  the  eye,  and  thereby  correct  the  transmission 
of  light. 

APFBNDAOEB     OF    THE    ETB. 

The  Appendage*  of  the  Eye  (tulamina  oculi)  are,  the  eyebrows,  eyelids,  eye- 
lubes,  conjunctiva,  camncuk  lachrymalis,  and  the  lachrymal  apparatns. 

The  Eyebrowt  (ivpercilia)  are  two  prominent  arches  of  integument  covered 
with  short  thick  hairs,  which  form  the 
np|>er  boundary  of  the  orbits.  They  are 
connected  beneath  with  the  orbiculares, 
oocipito-fron tales,  and  corrugatores  snper- 
eiliomm  muscles;  their  nse  is  to  shade 
the  eyes  from  too  vivid  a  light,  or  protect 
them  from  particles  of  dust  and  moisture 
rolling  down  the  forehead. 

The  Eyeliih  {palpelira)  are  two  valvu- 
lar layers  placed  in  front  of  the  eye,  serving 
to  defend  it  ^m  injury  by  their  closure. 
When  drawn  open,  they  leave  between  them 
an  elliptical  space  (fissura  palpebrarum), 
the  angles  of  which  are  called  ran/A i.  The 
onter  canthns  is  formed  by  tho  meeting  of    „. 

the  two  lids  at  BD  acute  angle.    The  inner    ..w^,^    ,.  .„.   .u».u„   »uiuu. 
canthns  is  prolonged  for  a  short  distance     xbo  Mteni»l  c(mihn(."'fl"Th'"Mroi 
IDwards  towards  the  nose,  and  a  triangular     i.ehrjimUi.      7.  The    pli«    lemUnntrij. 
■pace  is  left  between  the  lids  in  this  situs-    s.  Tbe  tytbiil.    9.  Th«  pupil.] 
tion,  which  is  called  the  hrui  lachrymal!*. 

At  the  commencement  of  the  lacns  lachrymalis  upon  each  of  the  two  lids  is  \ 
Buall  angular  projection,  the  lachrymal  papilla  or  tuhervle :  and  at  the  apei  of 
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each  papilla  a  Bmall  orifice  (puDCtum  lachrymale),  the  commeDoenieDt  of  the 
lachrymal  canal. 

The  eyelids  hare,  enteriag  into  their  BtmctuTC,  integvment,  orbicularu 
mv-ich,  tarsal  carlilageg,  Meibomian  glandt,  and  conjunctiva. 

The  tcgumentary  areolar  tisaue  of  the  ejelida  is  remarkable  for  its  looBeoen 
aod  absence  of  adipose  substance;  it  is  particularly  liable  to  seroiiB  iDfiltration. 
The  fibres  of  that  portioD  (paipebralis)  of  the  orbicnlaria  inascle  whicb  corera 
the  eyelids  are  thin  and  pale. 

The  Tanal  cartilaget  are  two  thia  lamellee  of  fibro-cartilage,  aboat  an  inch  io 
length,  which  give  form  and  support  to  the  eyelids.  The  Superior  is  of  a  semi* 
lunar  form,  about  oue-third  of  an  inch  in  breadth  at  its  middle,  and  tapering  to 
each  eitrcmity.  Its  lower  border  is  broad  and  flat,  its  upper  thin,  and  gives 
BttachmcDt  to  the  levator  palpebrse  and  to  the  fibrous  membntoe  of  the  lids. 

Fig.  299.  Appbudidib  or  tbe  etc.    1.  Saperior  tarral  nrti- 

urlilags  OD  which  an 
mUn  Klaodi.  3.  Infe. 
rior  tanal  cirliligc;  aloDg  the  upper  bord«r  of  thia 
nrtilngo  (ho  openinga  of  the  Hsibomlan  Bland*  an 
likgwiia  ■««□.  1.  Laehrjmal  gland;  iU  npcrior  oi 
orhiUl  portioD.  t.  InferiDr  or  palpebral  portiOD.  1 
Idohrymal  ducU.  7.  Plica  •emilunarii.  B.  Ciraa- 
cala  lichrjmulis.  S.  PanvU  liflhrjmilJa  of  tht  U' 
ehr^inal  canali.  ID.  Superior  laehrjinal  oujal.  11. 
■  loferior  laclirjnial  einal.  12.  Laohrjmal  lao.  14. 
Dilatation  of  the  natal  dool,  where  it  opept  inia  Ih* 
infeHor  mealDB  of  tbe  Dole.     IS.  Natal  dnot 


The  Inferior  fihro-eartihxge  is  an  elliptical  band,  narrower  than  the  superior, 
and  situated  in  the  substance  of  the  lower  lid.     Its  upper  border  is  flat,  and 
corresponds  with  the  flat  edge  of  ths 
Hg.  300.  upper  cartilage.     The  lower  i«  held  in 

its  place  by  the  flbrous  membrene. 
Near  the  inner  canthns  the  tarsal  car- 
tilages terminate,  at  the  commence 
mcnt  of  the  lacos  lachrytnalis,  and  are 
attached  to  the  mai^n  of  tbe  orbit 
by  the  tendo  ocnii.  At  their  oatsr 
extremity  they  terminate  at  a  short 
distance  from  the  angle  of  tbe  cao- 
thua,.and  are  retained  in  pwotion  by 
means  of  a  decussation  of  the  fibroni 
structureof  the  broad  tarsal  ligameo^ 
called  tbe  ecclemal  palpebral  or  erter- 
nal  tanal  ligament. 

The  Fibnmi  membrane  of  the  lidi 
is  firmly  attached  to  the  perioBtenm, 
aronnd  the  margin  of  the  orbit,  byits 
circumference,  and  to  the  taiaal  carti- 
lages by  its  central  mai^n.  It  is 
thick  and  dense  for  the  outer  half  of 
the  orbit,  but  becomes  thin  to  its  inoer 
side.  Its  ose  b  to  retain  the  taisd 
cartilages  in  their  plaee,  and  givcanp- 
hence  it  is  named  the  broad  tanal  ligament. 


Palpebral  coDJuDCIi*a.  I.  Laebiymal  gUnd. 
J.  Openings  of  tarhrjmal  dnct<.  3.  Lachry. 
Dial  puncto.  0,6.  Meibomian  glandii  their 
apertares  are  wen  formiDg  a  row  along  the  free 
bonier  at  each  ejelid. 

port  to  the  lids; 
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The  Meibomian  ylandtt^  arc  imbedded  in  the  substance  of  the  cartilages,  and 
are  distinctly  seen  on  examining  the  inner  aspect  of  the  lids^  They  have  the 
appearance  of  parallel  strings  of  pearls,  about  thirty  in  number  in  the  upper  carti- 
lage, and  somewhat  fewer  in  the  lower;  and  open  by  minute  foramina  on  the 
edges  of  the  lids.  They  correspond  in  length  with  the  breadth  of  the  cartilage, 
and  are  consequently  longer  in  the  upper  than  in  the  lower  lid. 

Each  gland  consists  of  a  single  lengthened  follicle  or  tube,  into  which  a 
number  of  small  clustered  glandular  vesicles  open ;  the  latter  being  so  numerous 
as  almost  to  conceal  the  tube  by  which  the  secretion  is  poured  out  on  the  margin 
of  the  lids.  Occasionally  an  arch  is  formed  between  two  of  the  follicles,  and 
produces  a  graceful  appearance. 

The  edges  of  the  eyelids  are  furnished  with  a  triple  row  of  long  thick  hairs, 
which  curve  upwards  from  the  upper  lid,  and  downwards  from  the  lower,  so  as 
not  to  interlace  with  each  other  in  the  closure  of  the  eyelids,  and  prove  an  imped- 
iment to  the  opening  of  the  eyes.  These  are  th«  eyelashes  (ciita),  important 
organs  of  defence  to  the  sensitive  surface  of  so  delicate  a  structure  as  the  eye. 
Their  follicles  are  supplied  with  sebiparous  glands  like  those  of  other  hairs. 

The  Conjunctiva  is  the  mucous  membrane  of  the  eye.  It  covers  the  whole 
of  its  anterior  surface,  and  is  then  reflected  upon  the  lids  so  as  to  form  their  in- 
ternal layer.  The  duplicatures  formed  between  the  globe  of  the  eye  and  the 
lids  are  called  the  superior  and  inferior  palpebral  sinuses,  the  former  being 
deeper  than  the  latter.  Where  it  covers  the  cornea,  the  conjunctiva  is  thin  and 
closely  adherent,  and  no  vessels  can  be  traced  into  it.  On  the  sclerotica  it  is 
thicker  and  less  adherent,  and  on  the  inner  surface  of  the  lids  is  very  closely 
connected,  and  exceedingly  vascular.  It  is  continuous  with  the  general  gastro- 
pulmonary  mucous  membrane,  and  sympathizes  in  its  affections,  as  may  be  ob- 
served in  various  diseases.  From  the  surface  of  the  eye  it  may  be  traced 
through  the  lachrymal  ducts  into  the  lachrymal  gland ;  along  the  edges  of  the 
lids  it  is  continuous  with  the  mucous  lining  of  the  Meibomian  glands,  and  at 
the  inner  angle  of  the  eye  it  may  be  followed  through  the  lachrymal  canals  into 
the  lachrymal  sac,  and  thence  downwards  through  the  nasal  duct  into  the  infe- 
rior meatus  of  the  nose. 

The  Caruncula  lachrymalis  is  the  small  reddish  body  which  occupies  the 
lacus  lachrymalis  at  the  inner  canthus  of  the  eye.  In  health  it  presents  a 
bright  pink  tint ;  in  sickness  it  loses  its  color,  and  becomes  pale.  It  consists  of 
ao  assemblage  of  follicles  similar  to  the  Meibomian  glands,  imbedded  in  a  fibro- 
cartilaginous tissue,  and  is  the  source  of  the  whitish  secretion  which  so  con- 
stantly forms  at  the  inner  angle  of  the  eye.  It  is  covered  with  minute  hairs, 
which  are  sometimes  so  long  as  to  be  visible  to  the  naked  eye. 

Immediately  to  the  outer  side  of  the  caruncula  is  a  slight  duplicature  of  the 
conjunctiva,  called  plica  semilunaris,  which  contains  a  minute  plate  of  car- 
tilage, and  is  the  rudiment  of  the  third  lid  of  animals,  the  membrana  nictitans 
of  birds. 

Vessels  and  Nerves. — The  palpebrse  are  supplied  internally  with  arteries  from 
the  ophthalmic,  and  externally  from  the  facial  and  transverse  facial.  Their 
nerves  are  branches  of  the  fifth  and  facial. 

Lachrymal  Apparattu. 

The  Lachrymal  apparatus  consists  of  the  lachr3rmal  gland  with  its  excretory 
ducts ;  the  puncta  lachrymalia  and  lachrymal  canals ;  the  lachrymal  sac  and 
na.sal  duct. 

The  Lachrymal  gland  is  situated  at  the  upper  and  outer  angle  of  the  orbit, 
and  consists  of  two  portions,  orbital  and  palpebral.     The  orbital  portion,  about 

*  Henry  Meibomtas,  "De  Vasis  Palpebraram  Novis,"  1666. 
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three^qnarters  of  an  inch  in  length,  is  flattened  and  onl  in  ehape,  and  occnpiea 
the  lachrymal  fossa  of  the  orbital  plate  of  the  frontal  bone.  It  is  in  contact 
superiorly  with  tne  periosteum,  vith  which  it  is  closely  connected  by  ite  npper 
and  oonvex  surface;  by  its  inferior  or  concave  surface  it  is  in  relation  with  the 
globe  of  the  eye,  and  the  superior  and  esternat  rectus;  and  by  its  anterior 
border  with  the  broad  tarsal  ligament.  By  its  posterior  border  it  reeeires  ita 
vessels.  The  palpebral  portion,  smaller  than  the  preceding,  ia  eitoated  in  the 
upper  eyelid,  eitcoding  downwards  to  the  superior  margiD  of  the  tarsal  carti- 
lage. It  is  cODoected  with  the  orbital  portion  above,  and  is  inclosed  in  an  in- 
vestmeot  of  dense  fibrouB  membrane.  The  secretion  of  the  lachrymal  gland  is 
1  away  by  from  eight  to  twelve  small  ducts  which  run  for  a  short  dift- 
!  beneath  the  conjunctiva,  and  open  on  its  surface  by  a  series  of  pores, 
about  one-twentieth  of  an  inch  apart,  situated  in  a  curved  line  a  little  above  the 
upper  border  of  the  tarsal  cartilage. 

LachTymai  eanalt  pcanaliculi  lac hry males]. — The  lachrymal  canals  commence 
at  the  minute  openings,  puncta  kcbrymalia,  seen  on  the  lachrymal  papJllie  of 
the  lids  st  the  outer  extremity  of  the  lacus  lachrymalis,  and  proceed  inwards  to 
the   lachrymal   sac,    where 
[Fia.  SOI.  they   terminate   bcoeath  a 

valvular  semiluaor  fold  of 
the  lining  membrane.  The 
superior  duct  at  first  as- 
cends, and  then  turns  sod- 
denly  inwards  towards  U)« 
sac,'forniing  an  abrupt  an- 
gle. The  iii/eri'or  duct  forms 
the  same  kind  of  angle,  by 
descending  at  first,  and  then 
turning  abruptly  Inwards. 
They  are  dense  and  elastic 

constantly  open,  act  like  ca- 
pillary tubes  in  absorbing 
the  tears  from  the  surbce 
of  the  eye.  The  two  ftsci- 
culi  of  the  tensor  tars!  mns- 
cle  are  inserted  into  these 
ducts,  and  serve  to  draw 
them  inwards. 

The  Lachrymal  »ac  is  the 

upper  eitremity  of  the  na- 

i.""    sal   duct,   and   ia    scarcely 

more  dilated  than  the  rest 

^j     of  the  canal.     It  is  lodged 

^rj    in  the  groove  of  the  lochry- 

ioQ    mal  bone,  and  is  often  dia- 

tingnishcd  internally,  from 

the  nasal  duct,  bv  a  semi- 

ucons  membrane,  but  u  covered 

ion,  derived  from  the  tendon  of 

of  the  lachrymal  bone;  it  is  tiao 

I  from  the  same  ridge,  and  in  iu 

the  lachrymal  bi 


chrymnl  glnnd  nod  tl 


■ppendiige.      d.  Pan 


lunar  or  circular  valve.  The  sac  consists  of  i 
in  and  retained  in  it^  place  hy  a  fibrous  expan 
the  orbicularis,  which  is  inserted  into  the  ridgi 
covered  by  the  tensor  tarsi  muscle,  which  arisi 
action  on  the  lachrymal  canals  i 


The  Naial  duct  [ductus  sd  nasum,]  is  a  short  canal,  about  three-quarteTs  of 
an  inch  in  length,  directed  downwards,  backwards,  aocl  a  little  outwards  to  the 
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ioferior  meatus  of  the  Doae,  where  it  lermiDatcs  by  an  expanded  orifice  [ofteo 
guarded  by  a  valvular  fold  of  the  litiiag  membraoe].  It  ib  lioed  bj  miicous 
membrane,  irhich  is  continnous  with  the  conjaoctiva  above,  and  with  the 
pituitary  membraDe  of  the  noae  below.  Obstmctioti,  from  iDfiamniatioD  and 
Buppuration  of  this  duct,  constitutes  the  disease  termed  fistula  IschnrmsJis. 

Veueh  and  Nerva.  —  The  lachrymal  gland  ia  supplied  with  blood  by  the 
lachrymal  branch  of  the  ophthalmic  artery,  and  with  nerves  by  the  lachrymal 
branch  of  the  ophthalmic  nerre. 


ORGAN  OF  HEARING. 

The  apparatus  of  hearing  is  composed  of  three  parts,  external  ear,  middle  eai 
UT  tympanum,  and  internal  ear  or  labyrinth. 


XXTERNAI.    BAB. 

The  external  ear  coneiats  of  two  portions,  the  pinna  and  mealut ;  the  former 
representing  a  kind  of  fnonel  which  collects  tho  vibrHtions  of  the  atmosphere 
producing  Boands,  and  the  latter  a  tube  which 
coDTCys  the  vibrations  to  the  tympanum. 

The  Pinna  [or  auricle],  presents  a  nnmber 
of  folds  and  hallows  on  its  surface,  which  have 
different  names  assigned  to  them.  Thus,  the  • 
eitemal  folded  margin  is  the  helix  (h^i,  a  fold),  i^ 
The  elevation  parallel  with  and  in  front  of  the 
helix  is  the  antihefiE  (cUri,  opposite).  The 
pointed  process,  projecting  like  a  valve  over  the 
opening  of  the  car,  from  the  face,  is  the  tragut 
(ifoffoq,  s  ):oat),  probably  from  being  sometimes 
covered  with  bristly  hair  like  that  of  a  gost; 
and,  a  tubercle  opposite  this,  is  the  antitragut; 
[the  notch  between  them  is  the  incitara  inier- 
Iragica  or  notch  of  the  concha].  The  lower  de- 
pendent and  fleshy  portion  of  tho  pinna  is  the 
lobvlu».  The  space  Iwtween  the  helix  and  anti- 
helix  is  named  the /oua  innomina/a  (icaphoidea). 
Another  depression  at  the  upper  extremity  of  the 
sntihelii,  produced  by  a  bifurcation  of  that  ridge, 
is  the/oMO  triangularit  (pvalii) ;  and  the  large  i 
oentral  space,  to  which  all  the  channels  con-  i 
verge,  the  concha,  which  opens  directly  into  the   ' 

The  pinna  is  composed  of  integument,  Jihro-   ' 
cartilage,  liijamentt,  and  mtuelet.  , 

The  Inlrgumenl  is  thin,  contains  an  abnnd-  iQDominiu.  The  lnciiD»  inier- 
sncc  of  sebiparous  glands  and  is  closely  con-  tngioi,  citenda  bctwHn  i  ond  5.1 
nected  with  the  fibro-cartiUge. 

The  Fibro-cartilagc  gives  form  to  the  pinna,  and  is  folded  so  as  to  prodace 
the  various  convexities  and  grooves  which  have  been  described  on  Its  surface. 
The  helix  begins  in  the  coocha,  and  partially  divides  that  cavity  into  two  parts ; 
00  its  anterior  border,  where  it  commences  its  curve  upwards,  is  a  tubercle  or 
spine,  and  a  littlo  above  this  a  small  vertical  fissure,  thc_^uurf  0/  the  helix. 
The  termination  of  the  helix  and  antihclix  forms  a  lengthened  process,  the  pn>- 
onntt  eaudalui,  which  is  separated  from  the  concha  by  an  extensive  fissure. 
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On  the  anterior  aurf&ce  of  the  tragus  is  another  fissure,  the^Mure  of  the  tra<jiu; 
Bud,  in  the  lobulus,  the  fibro-cartilage  is  wanting.  The  fibro-cartilage  of  the 
meatus  is  divided  from  the  concha  by  eeveral  fissares  (Gssnres  of  Santorinns), 
aud  at  the  upper  and  anterior  part  of  the  cylinder  ie  a  considerable  space,  which 
is  closed  bj  muscular  and  lignmeotona  fibres;  it  is  firmly  attached  at  its  tenni- 
natioa  to  the  proccaaas  auditorius. 

The  LigamenU  of  the  externa!  ear  are  those  which  attach  the  pinna  to  the 
side  of  the  head  [cxtrinBio],  vis  ,  anterior,  posterior,  and  ligament  of  the  traguf ; 
and  those  of  the  fibro-cartilage  [intrinsic],  which  serve  to  preserve  its  folds  and 
connect  the  opposite  margins  of  the  fissares.  The  latter  are  two  in  number,  the 
ligament  between  the  concha  and  proceasus  caudatus,  and  the  broad  ligament 
which  eitcods  from  the  upper  margin  of  the  fibro-cartilage  of  the  trsgue  to  the 
helix,  and  completes  the  meatus. 

The  proper  [or  intrinsic]  Mutch*  of  the  pinna  are  the— 

Major  helioia,  Antitragicus, 

Minor  helicis,  Transvcrsua  anricnUe, 

Tragicus,  Obliquus  auris, 

Dilatator  conchse. 


rnoK  BiBiHDj  nfUT  Arnold.  I,  1.  Border 
of  the  belli,  t.  Bplns  of  ttas  helii.  S.  Cm- 
voiit;  correipondingwilh  Iha  foua  sopfaM- 
dea.  i,  i,  CoUTBillj  of  tlis  concha;  Ih* 
flifure  belween  tfas  nnmben  aotntpoadi 
with  the  cru>  hdlcii.  i.  Ponticaloi  eanchs. 
S,  e.  CartilBge  of  tfa«  mtatni.  T.  Apaftort 
oftbc  meBln*.  8.  Atlrafaani  annm.  t.  At- 
tolleni  lureni.  10,  10.  Eatnheai  anno. 
11.  TraaiTenoa  aDiiouln.  tS.  Obliqau 
aoTioulKr. 

The  Major  htUeU  is  a  narrow  band  of  muscular  fibres  situated  on  the  anterior 
border  of  the  hetix.  It  arises  from  the  spine  of  the  helix  and  is  inserted  iota 
the  anterior  border  of  that  fold. 
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The  Minor  helicis  is  placed  apon  the  anterior  extremity  (cms)  of  the  helix, 
at  its  coiDmeDCcment  in  the  fossa  of  the  concha. 

The  Tragicus  is  a  thin  quadrilateral  layer  of  muscular  fibres,  situated  on  the 
tragus. 

The  Antitragicus  arises  from  the  antitragus,  and  is  inserted  into  the  posterior 
surface  of  the  processus  caudatus  of  the  helix. 

The  Tramvertus  auricuUty  partly  tendinous  and  partly  muscular,  extends 
transversely  from  the  convexity  of  the  concha  to  that  of  the  helix,  on  the  poste- 
rior surface  of  the  pinna. 

The  Obltquus  auris  (Tod)  is  a  small  band  of  fibres  passing  between  the 
upper  part  of  the  convexity  of  the  concha  and  the  convexity  immediately 
above  it. 

The  Dilatator  concha  is  a  thin  band  of  muscular  fibres  which  crosses  the 
fissure  between  the  cartilage  of  the  meatus  and  tragus  on  its  anterior  aspect. 

Tod '  describes,  besides,  a  contractor  meatCks,  or  trago-helicus  muscle. 

The  Meatus  auditorius  [extemus]  is  a  canal,  partly  cartilaginous  and  partly 
osseous,  about  an  inch  in  length,  which  extends  inwards  and  a  little  forwards 
from  the  concha  to  the  tympanum.  It  b  narrower  in  the  middle  than  at  each 
extremity,  forms  an  oval  cylinder,  the  long  diameter  being  vertical,  and  is 
slightly  curved  on  itself,  the  concavity  looking  downwards. 

it  is  lined  by  an  extremely  thin  pouch  of  epithelium,  which,  when  withdrawn 
after  maceration,  preserves  the  form  of  the  meatus.  Some  stiff  short  hairs  are 
also  found  in  its  interior,  which  stretch  across  the  tube,  and  prevent  the  ingress 
of  insects  and  dust.  In  the  substance  of  its  lining  membrane  are  a  number  of 
c^niminous  glands,  which  secrete  the  wax  of  the  ear. 

VesteU  and  Nerves — The  pinna  is  plentifully  supplied  with  arteries :  by  the 
anterior  auricular  from  the  temporal,  by  the  posterior  auricular  from  the  exter- 
nal carotid,  and  by  a  branch  from  the  occipital  arterv. 

Its  Nerves  are  derived  from  the  auriculo-temporal  of  the  fifth,  the  posterior 
auricular  of  the  fiicial,  and  the  auricularis  magnus  of  the  cervical  plexus. 

MIDDLE    EAR,    OR    TYMPANUM. 

The  tympanum  is  an  irregular  bony  cavity,  compressed  from  without  inwards, 
and  situated  within  the  petrous  bone.  It  is  bounded  externally  by  the  meatus 
and  mcmbrana  tympani;  xntemally,  by  the  base  of  the  petrous  bone,  [laby- 
rinth] )  behind,  by  the  mastoid  cells ;  and,  throughout  the  rest  of  its  circum- 
ference, by  the  thin  osseous  layer  which  connects  the  petrous  with  the  squamous 
portion  of  the  temporal  bone. 

The  Memhrana  tympani  is  a  thin  and  semi-transparent  membrane  of  an  oval 
shape,  its  Ions  diameter  being  vertical.  It  is  inserted  into  a  groove  situated 
around  the  circumference  of  the  meatus,  near  its  termination,  and  is  placed 
obliquely  across  the  area  of  that  tube,  the  direction  of  the  obliquity  being  down- 
wards and  inwards.  It  is  concave  towards  the  meatus,  convex  towards  the  tym- 
panum, and  composed  of  three  layers,  external,  or  epithelial ;  middle,  fibrous  and 
muscular;  and  internal,  mucous,  derived  from  the  mucous  lining  of  the  tym- 
panum. 

The  tympanum  contains  three  small  bones,  ossicula  auditHs,  viz.,  the  malleus, 
incus,  and  stapes. 

The  Malleus  (hammer')  consists  of  a  head,  neck,  handle  (manubrium),  and 
two  processes,  long  (processus  gracilis)  [^process  of  Baw],  and  short  (processus 
hrevis).  The  manubrium  is  connectea  with  the  memhrana  tympani  by  its  whole 
length,  extending  below  the  central  point  of  that. membrane.  It  lies  beneath 
the  mucous  layer  of  the  membrane,  and  serves  as  a  point  of  attachment  to  which 

1  **  Tbe  Anatomy  and  Physiology  of  the  Organ  of  Hearing/*  by  DaTid  Tod.     1882. 
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the  radiating  fibres  of  the  GbronA  layer  conyei^e.  The  loDg  proceaa  descends  to 
a  groove  Dear  the  fissura  Glaseri,  and  gives  attachmeot  to  the  laxator  tTDipani 
muscle,  lata  tlie  short  proceaa  is  inserted  the  teDdon  of  the  tensor  tjmpuii; 
aod  the  head  of  the  boae  articulates  with  the  inoua. 

Fia.  SOS.  DueRAM  or  tbi  »b.    p.  PiDoa.    r.  Tj niia- 

num.  I.  L&hf  Hdtb.  ].  Dppar  part  of  the  bdii. 
S.  AnUhclix.  3.  Tngiu.  L  ADtitngni.  b.  Lob- 
olm.  6.  Concht  T.  Cppm  put  ol  tb<  fom 
(capboidH.  8.  Mmtat.  9.  Henbrua  tjmpui, 
4i»id*d  by  lh«  laetioD.  10.  The  tbree  Dill* 
bonei,  crotgiDS  the  area  of  lbs  tympanom,  nil- 
lens,  iacui,  and'ilapet;  Ui«  foot  of  Ihe  itapM 
blooki  up  the  feoeitn  onlii  of  the  inaer  well  sT 
the  ympanom.  11.  Promontory.  12.  Feoeiln 
rotunda;  the  duk  Dpeoing  aboTs  tbe  ofiieala 
lead*  into  the  mutoid  celli.  13.  Euilaehua 
tubcj  the  little  eanil  apon  tfaii  tube  codUIu 
the  Unior  tympani  tnatela  in  Ita  paaeage  to  the 
tjmpaDum.  K.  Veilibule.  lb.  Three  aenidr- 
colar  canaii,  horliontal,  parpen dleular,  and  ob- 
lique. IB.  Ampullte  of  the  perpeadicnlar  and 
boriioDtal  eanaL  IT.  Coehlea.  18.  DeprenioD 
between  the  two  tnbuU  which  eomm on i rale  with 
the  tympunum  and  THtibnle;  the  ooe  i>  tin 
■cilia  i;tnpini,  teriDinatlng  at  IZ,  the  other  iba 
icBla  •eitibull. 

The  Tnnu  (anvil)  ia  named  from  an  imagined  resemblance  to  an  anyil.  It 
has  aUo  been  likened  to  a  bicuspid  tooth,  having  one  root  longer  than,  and 
widely  separated  from,  the  other.  It  consists  of  two  processes,  united  nearly 
at  right  Bogles,  and  at  their  junotion  forniiog  a  flattened  body,  which  articulates 
with  the  head  of  the  malleus.  The  »hort  proceaa  ia  attached  to  the  mat^n  of 
the  opening  of  the  maetoid  cells  by  means  of  a  ligament;  the  long  process  de- 
scends nearly  parallel  with  the  handle  of  the  malleua,  and  cnrves  inwards,  near 
its  termination.  At  its  extremity  is  a  small  globular  projection,  the  o»  orbieu- 
lore,  which  in  the  ftetus  is  a  separate  piece,  but  becomes  anchylcwed  to  the  long 
process  of  the  incus  in  the  adult;  this  process  articnlat^a  with  the  head  of  Uie 
■tapes. 

The  Slopei  is  shaped  like  a  stirrup,  to  which  it  bears. a  close  resemblance. 
Its  head  articulates  with  the  os  orbicularc,  and  the  two  branches  (crura)  art 
connected  by  their  extremities  with  a  flat,  oval-shaped  plate,  representing  the 
foot  of  the  stirrup.  The  foot  of  the  atirrup  is  received  into  the  fenestra  ovalis, 
to  the  margin  of  which  it  ia  connected  by  means  of  a  ligament ;  it  is  in  contact, 
by  its  surface,  with  the  membrana  vestibuli,  and  is  covered  in  by  the  mncom 
lining  of  the  tympanum.  The  neck  of  the  stapes  gives  attachment  to  the  sta- 
pedius muscle. 

The  ossicula  aaditfls  are  retained  in  position,  and  moved  upon  themselves,  by 
means  of  ligaments  and  muscles. 

The  Ligaments  are  three  in  number:  the  tunpenmry  ligament  of  the  mallens, 
which  is  attached  by  one  extremity  to  the  upper  wall  of  the  tympanum,  and  by 
the  other  to  the  head  of  the  malleus;  t\ie  poslerior  ligament  of  the  incus,  a  abort 
and  thick  band,  which  serves  to  attach  the  extremity  of  the  short  procen  of 
that  bone  to  the  margin  of  the  opening  of  the  mastoid  cells;  and  the  annular 
ligament  which  connects  the  margin  of  the  foot  of  the  stapes  with  the  circQin- 
ferencc  of  the  fenestra  ovalis.  These  ligaments  have  been  described  as  musoles, 
by  Tod,  under  the  names  of  superior  capitis  mallei,  obliqnus  incndis  extemua 
posterior, and  mnsculusvcl  structure  stapedii  inferior.  Arnold  adds,aa  afonith, 
a  suspensory  ligament  of  the  incus. 
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The  Muscles  of  the  tympanum  arc  four  in  number,  th( 

Ten^  tympaDi,*  Laxator  tympani  minor; 

Laxator  tympani.  Stapedius. 

The  Tensor  tympani  (musculus  internus  mallei),  arises  from  the  spinous  pro- 
cess of  the  sphenoid,  the  petrous  portion  of  the  temporal  bone,  and  the  Eustachian 
tube,  and  passes  forwards  in  a  distinct  canal,  separated  from  the  tube  by  the 
processus  cochleariformis,  to  be  inserted  into  the  handle  of  the  malleus,  imme- 
diately below  the  root  of  the  processus  gracilis. 

The  Laxator  tympani  (musculus  extemus  mallei),  arises  from  the  spinous 
process  of  the  sphenoid  bone,  and  passes  through  an  opening  in  the  fissura  Gla- 
seri,  to  be  inserted  into  the  neck  of  the  malleus,  just  above  the  root  of  the  pro- 
cessus gracilis.  This  is  regarded  as  a  ligament  (anterior  ligament  of  the  malleus) 
by  some  anatomists. 

The  Laxator  tympani  minor  (posterior  ligament  of  the  malleus),  arises  from 
the  upper  margin  of  the  meatus,  and  is  inserted  into  the  handle  and  processus 
brevis  of  the  malleus.     This  is  regarded  as  a  ligament  by  some  anatomists. 

The  Stapedius,  arises  from  the  interior  of  the  pyramid,  and  escapes^  from  its 
summit  to  oe  inserted  into  the  neck  of  the  stapes. 

Foramina. — The  openings  in  the  tympanum  are  ten  in  number,  five  large 
and  five  small;  they  are  — 

Large  openings.  Small  openings. 

Meatus  auditorius  [extemus],  Entrance  of  chorda  tympani. 

Fenestra  ovalis,  Exit  of  chorda  tympani, 

Fenestra  rotunda.  For  the  laxator  tympani. 

Mastoid  cells,  For  the  tensor  tympani, 

Eustachian  tube.  For  the  stapedius. 

The  opening  of  the  mecttus  auditorius  [extemus'],  has  been  already  described. 

The  Fenestra  ovalis  (fenestra  vestibuli)  is  areniform  opening,  situated  at  the 
bottom  of  a  small  oval  fossa  (pelvis  ovalis),  in  the  upper  part  of  the  inner  wall 
of  the  tympanum,  directly  opposite  the  meatus.  The  long  diameter  of  the  fenes- 
tra is  horizontal,  and  its  convex  borders  directed  upwards.  It  is  the  opening 
of  communication  between  the  tympanum  and  vestibule,  and  is  closed  by  the 
foot  of  the  stapes  and  by  the  lining  membrane  of  both  cavities. 

The  Fenestra  rotunda  (fenestra  cochleae)  is  somewhat  triangular  in  form,  and 
situated  in  the  inner  wall  of  the  tympanum,  below  and  rather  posteriorly  to  the 
fenestra  ovalis,  from  which  it  is  separated  by  a  bony  elevation,  called  the  pro- 
montory. It  serves  to  establish  a  communication  between  the  tympanum  and 
cochlea.  In  the  fresh  subject  it  is  closed  by  a  proper  membrane  (m.  tympani 
secundaria)  as  well  as  by  the  lining  of  both  cavities. 

The  Mastoid  cells  are  numerous,  and  occupy  the  whole  of  the  interior  of  the 
mastoid  process  and  part  of  the  petrous  bone.  They  communicate  by  a  large 
irregular  opening  with  the  upper  and  posterior  circumference  of  the  tympanum. 

The  Eustachian  tube  is  a  short  canal  about  an  inch  and  three-quarters  in 
length,  extending  obliquely  between  the  pharynx  and  the  anterior  circumference 
of  the  tympanum.  In  structure  it  is  partly  fibro-cartilaginous  and  partly  osseous, 
is  broad  and  expanded  at  its  pharyngeal  extremity,  and  narrow  and  compressed 
at  the  tympanum. 

The  Smaller  openings  serve  for  the  transmission  of  the  chorda  tympani  nerve, 
and  three  of  the  muscles  of  the  tympanum. 

1  [The  proper  nomenclature  of  these  mubcles  would  seem  to  be  that  of  Soemmering,  viz: 
Ctnsor  minbraniJB  tympani,  &o.] 
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The  openiH'j  by  which  tho  chorda  fympi 
the  middle  of  its /XMfen'or  aal/,aad  near  tl 
of  exit  for  the  chorda  tympani 
the  tympaDam. 


enters  the  tympaQam  is  at  abcmt 
a  near  tiie  root  of  the  pyr&iniff  The  opening 
at  the  fisBura  Glafieri  la  the  anterior  wall  of 


iauer  walL  1.  A  conTu  ridge  markiiiB  tli< 
Biuution  or  the  >qii*dactiu  Fallapii;  the  ilir 
(bowt  iu  ttrmlnalioii  on  tfaa  taes  of  the  teclira, 
in  iu  coane  downwiHi  to  tha  ■tjlo-miilaid 
foramen.  3.  The  feneitn  oralii.  4.  Tbe  pro. 
montory.  S.  ThereDtimrDtonda.  ADteriorl}, 
A,  ii  the  entrance  of  the  BaetBchian  tnb*. 
r.  Tbe  opening  for  Ibe  tenior  tjmpaui.  S.  The 
opening  for  tho  laiator  tjnpani,  •.  The 
opening  of  exit  for  the  ehorda  Ijnipani  nerir. 
PoeterloTlj,  10,  le  th*  opening  of  entrvDee  for 
the  eborda  tjmpani;  ud,11,lbap;rKa]idwith 
the  small  opening  at  it*  apex  which  giret  paa- 
■ago  to  tbe  tendon  of  (be  etapediBa  moide. 
Soperiorlf  ii  a  large  opening,  12,  leadinf 
baekwardi  to  tho  miutoid  eelli.] 

The  opening  for  the  laxalor  lympani  muscle  is  also  aituBt«d  ID  the  fisson 
Glaseri,  in  the  anterior  icall  of  the  tympanum.  The  optning  ioT  the  tetiMT 
lympani  muscle  is  in  the  inner  tea//,  immediately  above  the  opening  of  the 
(^ofitachian  tube.  The  opening  for  the  ttapetliuM  muscle  is  at  the  apoi  of  a 
conical  bony  emioeoce,  the  pyramid,  which  is  situated  on  the  potlerior  teali  of 
tho  tympanum,  immediately  behind  the  fenestra  oralis. 

Directly  above  the  fenestra  ovalis  is  a  rounded  ridge  formed  by  the  pn>jection 
of  the  aquceductta  Fallopii.  Beneath  the  fenestra  ovalis  and  separating  it  from 
the  fenestra  rotunda  is  t\ie  promontory,  a  rounded  prominence  formed  by  the 
projection  of  the  first  turn  of  the  cochlea.  It  is  channeled  on  it«  surface  by 
three  small  jirooves,  which  lodge  the  three  tympanic  branches  of  Jacobsoa's 

The  Foramina  and  proeetiet  of  the  tympanum  may  be  arraiiged,  acoordiog  to 
their  situation,  into  four  groups. 


1.  In  the  External  wall  is  the  n 
membrana  tympani. 


I  avditorxM  [exterutM],  closed  by  (h« 


.  In  the  Inner  wall,  from  above  downwards,  are  the — 

Opening  for  the  tensor  tympani. 

Ridge  of  the  aquieductue  Fallopii, 

Fenestra  ovalis, 

Promontory,  with  the  grooves  for  Jacobsoa's  nerve, 

Fenestra  rotunda. 


3.  In  the  Poiterior  wall  uK  the  — 

Opening  of  the  mastoid  cells, 
Pymmid,  and  opening  for  the  stapedius, 
Opening  for  Jacobson's  nerve, 
Apertura  chordse  (entrance). 
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4.  In  the  Anterior  wall  are  the  — 

Eustachian  tube, 

Fissura  Glaseri, 

Opening  for  laxator  tympani, 

Apertura  chordae  (exit). 

The  tympanum  is  lined  by  a  vascular  mucous  memhrane^  which  invests  the 
oasicula  and  chorda  tympani,  and  forms  the  internal  layer  of  the  membrana 
^mpani.  From  the  tympanum  it  is  reflected  inCb  the  mastoid  cells,  which  it 
lines  throughout,  and  it  passes  through  the  Eustachian  tube  to  become  con- 
tinuous with  the  mucous  membrane  of  the  pharynx.  In  the  Eustachian  tube 
its  epithelium  is  furnished  with  vibratile  cilia. 

Vessels  2iii^  Nerves, — The  Arteries  of  the  tympanum  are  derived  from  the 
internal  maxillary,  internal  carotid,  and  posterior  auricular. 

Its  Nerves  are  —  I.  Minute  branches  from  the  facial,  distributed  to  the  sta- 
pedius muscle.  2.  The  chorda  tympanic  which  leaves  the  facial  nerve  near  the 
Btylo-mastoid  foramen,  and  arches  upwards  to  enter  the  tympanum  at  the  root 
of  the  pyramid ;  it  then  passics  forwards  between  the  handle  of  the  malleus  and 
long  process  of  the  incus,  to  its  proper  opening  in  the  fissura  Glaseri.  3.  The 
tympanic  branches  o/Jacobson's  nervcy  which  are  distributed  to  the  membranes 
of  the  fenestra  ovalis  and  fenestra  rotunda,  and  to  the  Eustachian  tube,  and 
form  a  plexus  by  communicating  with  the  carotid  plexus,  otic  ganglion,  and 
Vidian  nerve.  4.  A  filament  from  the  otic  ganglion  to  the  tensor  tympani 
muscle. 

INTERNAL    EAR,    OR    LABYRINTH. 

The  Internal  ear  is  called  labyrinth,  from  the  complexity  of  its  communica- 
tions ;  it  consists  of  a  membranous  and  an  osseous  portion. 

The  086EOUS  LABYRINTH  presents  a  series  of  cavities,  which  are  channeled 
through  the  substance  of  the  petrous  bone,  and  is  situated  between  the  cavity 
of  the  tympanum  and  the  meatus  auditorius  intemus.   It  is  divisible  into  the — 

Vestibule,  Semicircular  canals.  Cochlea. 

The  Vestibule  is  a  small  three-cornered  cavity,  compressed  from  without 
inwards,  and  situated  immediately  within  the  inner  wall  of  the  tympanum.   The 
three  comers,  which  are  named  ventricles  or  cornua,  are  placed,  one  anteriorly 
one  superiorly,  and  one  posteriorly. 

The  Anterior  ventricle  receives  the  oval  aperture  of  the  scala  vestibnii  *  the 
superior,  the  ampullary  openings  of  the  superior  and  horizontal  semicircular 
canal;  the  posterior,  the  ampullary  opening  of  the  oblique  semicircular  canal, 
the  common  aperture  of  the  oblique  and  perpendicular  canal,  the  termination  of 
the  horizontal  canal,  and  the  aperture  of  the  aquaeductns  vestibuli.  In  the 
anterior  ventricle  is  a  small  depression,  which  corresponds  with  the  posterior 
iiegment  of  the  cul-de-sac  of  the  meatus  auditorius  intemus ;  it  ia  called  ihe/ovea 
hemispherica,  and  is  pierced  by  a  cluster  of  small  openings,  the  macuia  cribrosa. 
In  the  superir/r  ventricle  of  the  vestibule  is  another  small  depression,  the  fovea 
elliptica,  which  is  separated  from  the  fovea  hemupherica  by  a  projecting  crest, 
the  eminentia  pyramiflalis.  The  latter  is  pierced  by  numerous  minute  open- 
ings for  the  passage  of  nervous  filaments.  The  posi^ior  vmtrirU  presents  a 
third  small  depre«kioo,  the  fovea  nddformiM,  which  leads  upwards  to  the  ostium 
aquaeductus  vestibuli.  The  internal  wall  of  the  vestibule  corresponds  with  the 
bottom  of  the  eoM<Hiae  of  the  meatus  auditorium  int^;mus,  and  is  pierced  bj 
onmcrous  small  op<tmn2S  for  the  tranamisaion  of  nervous  filaments.     In  the  ex- 
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temal  or  tympanic  xcall  is  the  reniform  opening  of  the  fenestra  ovalis  (fenestra 
vestibuli),  the  margin  of  which  presents  a  prominent  rim  towards  the  cavity  of 
the  vestibule. 

The  openings  of  the  vestibule  may  be  arranged,  like  those  of  the  tympanum, 
into  larye  and  small. 

The  Larye  openings  are  seven  in  number :  viz.,  the  — 

Fenestra  ovalis, 
Scala  vestibuli. 
Five  openings  of  the  three  semicircular  canals. 

The  Small  openings  are  the  — 

Aquaeductus  vestibuli, 

Openings  for  small  arteries, 

Openings  for  filaments  of  the  auditory  nerve. 

The  fenestra  ovalis  has  already  been  described ;  it  is  the  opening  from  the 
tympanum. 

The  opening  of  the  scala  vestibuli  is  the  oval  termination  of  the  vestibular 
canal  of  the  cochlea. 

The  aquaductus  vestibuli  (canal  of  Cotunnius)  is  the  commencement  of  the 
small  canal  which  opens  under  the  osseous  scale  on  the  posterior  surface  of  the 
petrous  bone.  It  gives  passage  to  a  small  vein  and  to  a  process  of  membrane 
which  is  continuous  internally  with  the  lining  membrane  of  the  vestibule,  and 
externally  with  the  dura  mater. 

The  openings  for  arteries  and  nerves  are  situated  in  the  internal  wall  of  the 
vestibule,  and  correspond  with  the  termination  of  the  meatus  auditorius 
intern  us. 

The  Semicircular  canals  are  three  bony  passages  communicating  with  the 
vestibule,  into  which  they  open  by  both  extremities.  Near  one  extremity  of 
each  of  the  canals  is  a  dilatation  of  its  cavity,  which  is  called  the  ampuUa, 
sinus  anipullaceus.  The  superior^  or  perpendicular  canal  (can alls  semicirculans 
vcrticalis  superior),  is  directed  transversely  across  the  petrous  bone,  forming  a 


Thr  osseous  labyrinth  of  the  left  bar. — 1.  The 
vestibale  2.  The  fenestra  ovalis,  in  its  naUiral  poBlUon, 
looking  from  the  meatus  auditorias  extemus ;  the  entranee 
into  the  vestibale  from  the  tympanam.  3.  The  superior  or 
perpendicular  semicircular  canal.  4.  Its  ampulla.  5.  Its 
union  with  the  oblique  canal.  6.  The  middle  or  oblique 
semicircular  eanaL  7.  Its  ampulla.  8.  The  inferior  or 
horizontal  semicircular  canal.  9.  Its  ampulla.  10.  The 
cochlea,  internal  to  and  rather  in  front  of  the  Testibole. 
11.  The  fenestra  rotunda,  the  entrance  into  the  scala  tym* 
pani  of  the  cochlea.  12.  The  canal  of  the  cochlea  leading 
from  the  fenestra  rotunda  to  make  its  first  turn.  13.  The 
extremity  of  the  canal  called  the  cupola.] 


• 

projection  on  the  anterior  face  of  the  latter.  It  commences  by  means  of  an 
ampulla,  in  the  superior  ventricle  of  the  vestibule,  and  terminates  posteriorly 
by  joining  with  the  oblique,  and  forming  a  common  canal,  which  opens  into  the 
upper  part  of  the  posterior  ventricle.  The  middle  or  oblique  canal  (canali£ 
Bcmicircularis  verticaiis  posterior)  corresponds  with  the  posterior  part  of  the 
petrous  portion  of  the  temporal  bone  :  it  commences  by  an  ampuUary  dilatation 
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in  tbe  posterior  ventricle,  ind  currcg  nenrl;  perpendicularly  upwards  to  termiDato 
ID  the  commoD  canal.  In  the  ampnlla  of  this  canal  are  tmmcrous  niinute 
openings  for  nerrous  fiJBmentii.  The  inferiirr  or  horizontal  canal  (canalis  semi- 
circnlaris  horiiontalia)  is  directed  outwards,  towards  the  base  of  the  petrous 
bone,  and  is  shorter  than  the  two  preceding  It  commences  by  an  ampnllary 
dilatation  in  tbe  soperior  ventricle,  and  terniioates  in  the  posterior  ventricle. 

The  CoCHLKA  (tnail  thtll)  forma  the  anterior  portion  of  the  labyrinth,  cor> 
responding  by  its  apex  with  tbe  anterior  wall  of  the  petrous  bone,  and  by  it* 
base  with  the  antenor  depression  at  the  bottom  of  the  cnl-dc-sao  of  the  meatns 
ftuditorius  interons.  It  consisia  of  an  osseous  and  gradually  tapering  canal, 
about  one  inch  and  a  half  in  length,  which  makes  two  turns  and  a  half  spirally 
kroood  a  central  axis,  called  the  modiolus. 

The  central  axis,  or  modiolat,  is  large  near  its  base,  where  it  corresponds 
with  the  first  turn  of  tbe  cochlea,  and  diminishes  ip  diameter  towards  its  ex- 
tremity. At  ita  base,  it  is  pierced  by  numerous  minute  openings,  which  trans- 
mit the  filaments  of  the  coohlear  nerve.  These  openings  are  disposed  in  a  spiral 
manner ;  hence  they  have  received,  from  Cotnnnius,'  the  name  of  tractus  spiralis 
fonminnl^ntos.  The  modiolus  is  everywhere  traversed,  in  the  direction  of  its 
length,  by  minute  canals,  which  proceed  from  the  tractus  spiralis  foraminnleo- 
tus,  and  terminate  on  tbe  sides  of  the  modiolus,  by  opening  into  the  canal  of 
the  cochlea  or  on  the  surface  of  its  lamina  spiralis.  The  centra]  canal  of  the 
tractus  spiralis  foraminulentus  u  larger  than  the  rest,  and  is  named  the  tubulus 


OLVS;  (ftcr  BnnbtU  1.  Modiolat.  i.  iDtandihnlam  io  wbieh  tfa«  madiolni  (crmlnaU*. 
3, 3,  3.  Cofhtrar  ncrre,  teii'liDB  iti  filintnti  thrungb  tbe  oentn  of  the  modiolni.  4,  *.  8nli 
tyrapani  o(  Ibe  Bnt  turn  of  iht  Mcblca.  5,  ft.  Sttlt  TMtibnli  of  th*  Snt  tarn  i  Iba  tlp- 
tnra  belireeB  t  ind  i  U  ih<  Umlnk  iplntliaj  ft  eUnicnt  of  Iha  iKHhl«ir  Dtna  ii  k<d 
pMriag  bttwMD  Iba  [tjtn  of  tba  limlnk  to  b«  diilribnled  Id  Iba  membruia  wblch  inTnti 
Ihe  iBDiiiia.  8.  L«opa  formed  b;  Ihe  BlamenU  of  tba  eocblaar  nan*  on  ttaa  UmiOii  >p<nlii. 
9,  9.  Scalft  IjnipiBi  of  tba  accDnd  Wni  of  tha  eonhlaa.  10,10.  Enlk  Tailiboli  of  tba  acnod 
lam ;  Iba  ■aptum  batiraan  Itae  tiro  ii  the  Umina  apinlia.  II.  Tba  remainiDg  hilf-lani  of 
the  ac»l>  TMIibnll ;  tba  dome  plaaad  sTer  Ihia  faalf-tDrn  la  tba  npolk;  ■  line  laid*  rrom  tba 
Sfor*  la  the  retDtlniuK  bulf-lnrn  of  tba  aalm  lympaDL  Tba  iBmliim  nf  bona  uhlob  fornu 
tta*  leor  oC  Iha  inJk  reftibnli  oarrai  apirallr  roand  to  sonatitala  tba  Inhndibalna  (S). 
14.  Tha  helieotrauB  Ihrou^b  vbich  ft  brittle  ii  pftiaed ;  iu  lower  eilramitj  itinM  from  tba 
aeala  tji»p*ti<  of  tba  middle  tarn  of  tba  eoablea.  The  bamului  iDmins  apimlia  it  aetn  in 
front  of  Iba  brittle. 

centralis  modioli ;  it  is  continued  onwards  to  the  extremity  of  the  modiolus,  and 
transmits  a  nerve  and  small  artery  (arteria  centralis  modioli). 

Tbe  interior  of  the  canal  of  tbe  cochlea  is  partially  divided  into  two  passages 
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(scalffi)  by  means  of  a.  ihia  and  porous  lamina  of  bone  (lODula  ossea  lamina 

spiralis),  which  ia  wound  spiral];  around  the  modiolns  in  the  direction  of  th« 
canal.  The  booy  septum  extendB  for  about  two-thirds  across  the  diameter  of 
the  canal,  and  in  the  fresh  subject  is  prolonged  to  the  opposite  wall  by  meani 
of  a  membranous  layer,  bo  as  to  constitute  a  complete  partition,  the  lamina 
ipiralU.'  The  osseous  lamina  spiralis  cousists  of  two  thin  lamellte,  between 
which,  and  through  the  perforations  nn  their  Eurfaces,  the  filaments  of  the  coch* 
lear  nerve  reach  the  membrane  of  the  cochlea.  At  the  apes  of  the  cochlea, 
'  the  [osseous]  lamina  spiralis  terminates,  by  a  pointed,  hook-shaped  process,  tlie 

Fin.  809. 


an«r  Brcichet.  1.  Caiil;  of  the  vetllbulc  ;  the  Sgura  mu  on  the  eommoo  taccols  of  tba 
membmiaua  Ubfrintb,  ths  hccuIui  communii.  3.  Ampollft  of  the  perp«Dd)en[ar  (emieir. 
onlar  eantl,  reMiviiig  a  fmcicDlai  Trom  Ihe  mptrior  brench  of  ths  TMtibutar  Dirrr,  1. 
4.  Porpendisalv  cuiil  with  its  eootaiaad.  toerabruioiii  huikI.  b.  Ampallm  of  tho  boriiootil 
f  amidioiiUr  ciual,  rcceirlng  ■  raacicDlni  from  Ibe  >Dperiar  bnneh  of  tbe  TuUbolu'  Darrc. 
t.  Tarcninatloii  of  tb<  membrinoui  canal  of  ibe  boriiDDt*!  icmiolreiiluMaal  Id  the  aaeenlBi 
commanii.  T.  Ampulla  of  tha  obliqae  ■emicirgnlar  aanol,  reeeliing  a  bieiBuInf  Imui  tbe 
inferior  branob  of  tb«  reatibalar  narve.  8.  Oblique  aemlclreular  canal  with  iti  neaibraBoae 
eaoal.  S.  Tbe  eommoa  canal,  reiutling  from  the  unloD  of  the  perpeodicnlar  with  tbe  ob- 
lique lemiaiicular  canal.  10.  Membranoui  common  canal  IcrminUing  in  the  aaecalo* 
eetnmunii.  II.  The  oloeoniCe  of  tbe  aaecnlng  eommunle  aeau  tbrongh  tbe  nembnooat 
ptrietee.  A  fancliiulni  from  Che  inferior  hriinch  of  Che  Tcitibnlar  nam  dlitribated  (a  the 
aaoenlui  oommunii  near  Che  DCoeanits.  The  porUon  of  the  ■aecnlna  abore  the  otoeoniu  il 
lodged  in  tbe  luperior  rentriole  of  tbe  vcilibule.  and  thai  below  it  In  tbe  inferior  Tentnele. 
II.  Bucului  propriua  aituated  in  tbe  anterior  ventricle;  iCa  DtoooBite  la  leea  CfaroDgb  its 
mambisnous  parietea,  and  a  rudcnlut  derired  from  tbe  middle  branch  of  the  TBatibBlar 
ncTTe  ia  diitribnted  to  it.  The  ipaces  around  the  membraaoua  labjTinih  are  eeenpliid  bj  Eb< 
aqua  labjrinthl.  13.  First  turn  of  tha  oocbleaj  the  Bgure  paints  to  tbe  eoala  tympanL 
II.  Eitremitf  of  the  scaln  Cjmpani,  Che  fcnealra  rotunda.  15.  Idmina  spiralis ;  the  Pgnie 
is  situated  In  the  acala  vettibuli.  IS.  Opening  of  tbe  acala  Tsstiboll  iulo  the  Teidbule. 
17.  Second  torn  of  the  cooblck;  the  Hgure  ia  placed  on  tbe  lunlaa  spinlii,  and  therefare  ia 
the  aeala  Taatibnli,  the  aeala  tjmpani  being  beneath  tbe  lamina.  IS.  Kemainlng  balf.tan 
of  [he  cochlea ;  the  flgnre  ia  placed  in  the  acala  tjmpani.  IS.  LamiDa  spiralis  tarmiaaliBg 
in  its  falciform  eitremilf.  The  daric  apace  included  within  tbe  Uciform  enrre  of  He 
extremity  of  tbe  lamina  spiralia  ii  tbe  hellcctremn.     30.  InfandibDlam. 

hamnlns  laminte  spiralis.  The  two  scales  of  the  cocblea,  which  are  completely 
separated  throughout  their  length  in  the  living  ear,  comnmnioate  sttpetioriy, 
over  the  hamultis  lamiose  spiralis,  by  means  of  an  opening  common  to  both,  the 

iralii  oiiia;  tha  mambranona  portioa  Is 
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heltcotrema  (ixii  ixio(M  volvere — fp^fta  ').  Inferiorly,  one  of  the  two  scalse,  the 
scala  Testibuli,  terminates  by  means  of  an  oval  apertare  in  the  anterior  ventricle 
of  the  vestibule;  while  the  other,  the  scala  tympani,  becomes  somewhat  ex- 
panded, and  opens  into  the  tympanum  through  the  fenestra  rotunda  (fenestra 
cochless).  Near  the  termination  of  the  scala  tympani  is  the  small  opening  of 
the  aquieductus  cochleae. 

The  internal  surface  of  the  osseous  labyrinth  is  lined  by  ti  Jibro-ierous  mem- 
branej  which  is  analogous  to  the  dura  mater  in  performing  the  office  of  a  perios- 
teum by  its  exterior,  whilst  it  fulfils  the  purpose  of  a  serous  membrane  by  its  internal 
layer,  secreting  a  limpid  fluid,  the  aqua  labyrinthi  (perilymph,  liquor  Cotupnii), 
and  sending  a  reflection  inwards  upon  the  nerves  distributed  to  the  membranous 
labyrinth.  In  the  cochlea,  the  membrane  of  the  labyrinth  invests  the  two  sur- 
faces of  the  bony  lamina  spiralis,  and  being  continued  from  its  border  across  the 
diameter  of  the  canal  to  its  outer  wall,  forms  the  membranous  lamina  spiralis, 
and  completes  the  separation  between  the  scala  tympani  and  scala  vestibuli. 
The  fenestra  ovalis  and  fenestra  rotunda  are  closed  by  an  extension  of  this  mem- 
brane across  them,  assisted  by  the  membrane  of  the  tympanum  and  a  proper 
intermediate  layer.  Besides  lining  the  interior  of  the  osseous  cavity,  the  mem- 
brane of  the  labyrinth  sends  two  delicate  processes  along  the  aqueducts  of 
the  vestibule  and  cochlea  to  the  internal  surface  of  the  dura  mater,  with  which 
they  are  continuous.  These  processes  are  the  remains  of  a  communication 
originally  subsisting  between  the  dura  mater  and  the  cavity  of  the  labyrinth.' 

The  Membranoub  labyrinth  is  smaller  in  size,  but  a  perfect  counterpart 
with  respect  to  form,  of  the  vestibule  and  semicircular  canals.  It  consists  of  a 
small  elongated  sac,  sacculus  communis  (utriculus  communis) ;  of  three  semicir- 
cular membranous  canals,  which  correspond  with  the  osseous  canals,  and  com- 
municate with  the  sacculus  communis ;  and  of  a  small  round  sac  (sacculus  pro- 
prius),  which  occupies  the  anterior  ventricle  of  the  vestibule,  and  lies  in  close 
contact  with  the  external  surface  of  the  saccuhis  communis.  The  membranous 
semicircular  canals  are  two-thirds  smaller  in  diameter  than  the  osseous  canals. 

The  membranous  labyrinth  is  retained  in  position  by  means  of  the  numerous 
nervous  filaments  which  are  distributed  to  it  from  the  openings  in  the  inner 
wall  of  the  vestibule,  and  is  separated  from  the  lining  membrane  of  the  laby- 
rinth by  the  aqua  labyrinthi.  In  structure  it  is  composed  of  four  layers ;  an 
external,  or  serous  layer,  derived  from  the  lining  membrane  of  the  labyrinth  ]  a 
vascular  layer ,  in  which  an  abundance  of  minute  vessels  are  distributed;  a 
nervatu  layer,  formed  by  the  expansion  of  the  filaments  of  the  vestibular  nerve ; 
and  an  internal  and  serous  membrane,  by  which  the  limpid  fluid  which  fills  its 
interior  b  secreted.  Some  patches  of  pigment  have  been  observed  by  Wharton 
Jones  in  the  tissue  of  the  membranous  labyrinth  of  man.  Among  animals  such 
spots  are  constant. 

The  membranous  labyrinth  is  filled  with  a  limpid  fluid,  the  liquor  Scarpse ' 
(endolymph,  vitreous  humor  of  the  car),  and  contains  two  small  calcareous 
masses,  called  otoconites.  The  otoconites  (o^,  wro^,  xonf,  ear-dust)  consist  of  an 
assemblage  of  minute,  crystalline  particles  of  carbonate  and  phosphate  of  lime, 

■  [A  fonunen.] 

'uotuonins  regarded  these  procesRes  as  tubular  canals,  through  which  the  super- 
abondant  aqua  labyrinthi  might  be  expelled  into  the  cavity  of  the  cranium.  Wharton 
Jones  also  describes  them  as  tubular  canals  terminating  beneath  the  dura  mater  of  the 
petrous  bone  in  a  small  dilated  pouch.  In  the  ear  of  a  man  deaf  and  dumb  from  birth, 
he  found  the  termination  of  the  aqueduct  of  the  vestibule  of  unusually  large  siie  in  con- 
sequence of  irregular  development 

'  Antonio  Scarpa  is  celebrated  for  several  admirable  surgical  and  anatomical  mono- 
graphs; as,  for  example,  his  work  on  '"Aneurism,"  **De  Anditu  et  Olfactu,''  &c.  An  nr- 
ooQDt  of  the  aqua  labyrinthi  will  be  found  in  his  anatomical  observations  **  De  Structura 
Peaeatrw  RotundsB.  et  de  Tympano  Secundario." 
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held  together  by  organic  substance,  and  probably  retained  in  form  by  a  reflection 
of  the  lining  membrane  of  the  membranous  labyrinth.  They  are  found  sus- 
pended in  the  liquor  Scarpse ;  one  in  the  sacculus  communis,  the  other  in  the 
sacculus  proprius,  from  that  part  of  each  sac  vith  which  the  nerves  are  con- 
nected. 

The  Auditory  nerve  divides  into  two  branches  at  the  bottom  of  the  cul-de- 
sac  of  the  meatus  auditorius  intemus ;  a  vestibular  nerve  and  a  cochlear  nerve. 

The  Vestibular  nerve,  the  posterior  of  the  two,  separates  into  three  branches, 
superior,  middle,  and  inferior.  The  superior  vestibular  branch  gives  off  a  number 
of  filaments  which  pass  through  the  minute  openings  of  the  emincntia  pyrami- 
dalis  and  superior  ventricle  of  the  vestibule,  and  are  distributed  to  the  sacculus 
communis  and  ampullae  of  the  perpendicular  and  horizontal  semicircular  canal. 
The  middle  vestibular  branch  sends  off  numerous  filaments,  which  pass  through 
the  openings  of  the  macula  cribrosa  in  the  anterior  ventricle  of  the  vestibule, 
and  are  distributed  to  the  sacculus  proprius.  The  inferior  and  smallest  branch 
takes  its  course  backwards  to  the  posterior  wall  of  the  vestibule,  and  gives  off 
filaments  which  pierce  the  wall  of  the  ampullary  dilatation  of  the  oblique  canal 
to  be  distributed  upon  its  ampulla.  According  to  Stiefensand,  there  is  in  the 
situation  of  the  point  of  entrance  of  the  nervous  filaments  into  the  ampulla  a 
deep  depression  on  the  exterior  of  the  membrane,  and  on  the  interior  a  cor- 
responding projection,  which  forms  a  kind  of  transverse  septum,  partially 
dividing  the  cavity  of  the  ampulla  into  two  chambers.  In  the  substance  of 
the  sacculi  and  ampullse,  the  nervous  filaments  radiate  in  all  directions,  anas- 
tomosing with  each  other  and  forming  interlacements  and  loops,  and  terminate 
on  the  inner  surface  of  the  membrane  in  minute  papillae,  resembling  those  of 
the  retina. 

The  Cochlear  nerve  divides  into  numerous  filaments  which  enter  the  foramina 
of  the  tractus  spiralis  foraminulentus  in  the  base  of  the  cochlea,  and  passing 
upwards  in  the  canals  of  the  modiolus,  bend  outwards  at  right  angles,  to  be  dis- 
tributed in  the  tissue  of  the  lamina  spiralis.  The  central  portion  of  the  nerve 
passes  through  the  tubulus  centralis  of  the  modiolus,  and  supplies  the  apicial 
portion  of  the  lamina  spiralis.  In  the  lamina  spiralis  the  nervous  filaments 
lying  side  by  side  on  an  even  plane  form  numerous  anastomosing  loops,  and 
spread  out  into  a  nervous  membrane.  According  to  Treviranus  and  Gottsche, 
the  ultimate  terminations  of  the  filaments  assume  the  form  of  papillss. 

The  Arteries  of  the  labyrinth  are  derived  from  the  internal  auditory  branch 
of  the  superior  cerebellar,  or  basilar  artery,  and  from  the  stylo-mastoid. 
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The  Tongve  is  composed  of  muscular  fibres  [intrinsic  muscles]  which  are  dis- 
tributed in  layers  arranged  in  various  directions :  thus,  some  are  disposed  km- 
gitudinally  (Hngualis  superficialis) ;  othera  transversely  (lingualis  transversus); 
others,  again,  obUqHely  and  vertically.  Between  the  muscular  fibres  is  a  con- 
siderable quantity  of  adipose  substance,  and  in  the  middle  of  the  organ  a  vertical 
septum  of  fibrous  tissue. 

The  tongue  is  connected,  posteriorly,  with  the  os  hyoides  by  muscular  attach- 
ment ;  and  to  the  epiglottis  by  mucous  membrane,  which  forms  the  three  glosso- 
epiglottic  folds  called /rcsrea  epiglottidis.  At  either  side  it  is  held  in  connexion 
with  the  lower  jaw  by  mucous  membrane ;  and  in  front,  a  fold  of  that  membrane, 
which  is  named  franum  lingua,  is  formed  beneath  its  under  surface. 

The  surface  of  the  tongue  is  covered  by  a  dense  layer,  analogous  to  the  coriam 
of  the  skin,  which  gives  support  to  papillae.  A  raphe  marks  the  middle  line 
of  the  organ,  and  divides  it  into  symmetrical  halves. 


PAPILLA    or    THE    TONOOE. 


The  Pitpilla  of  the  bmijtte  are,  the— 
Papillse  circmnTallaUe, 
Pspillie  conicn, 


PapillsB  filiforme«, 
PspilUe  fangiformes. 


Fra.  810. 


The  Papilla  eircvmvallata  (p.  leaticulares)  are  of  large  siie,  Bod  from  fifteen 
to  tweotv  ID  number.  Tbej  are  aitnated  on  the  dorsum  of  the  tongue,  near  ila 
root,  aod  form  a  tow  at  each  aide,  which  meets  ita  fellow  at  the  middle  line,  like 
the  two  braoehee  of  the  letter  A.  Each  papilla  reaemblea  a  cone,  attached  b; 
iti  apex  to  the  bottom  of  a  oop-ahaped  depreasion :  beoce  tbej  are  also  aamed 
papijlie  calj/ei/orma.  Thia  cup-ahaped  cavilj  forms  a  kind  of  fossa  srouod  the 
papilla,  wbeDce  their  name  drcumvallixta.  At  the  meeting  of  the  two  rows  of 
these  papillae,  upon  the  middle  of  the  root  of  the  tongue,  is  a  deep  mucous  folli- 
cle, called /ora mm  citeam. 

The  Papilla  eimtra  and  fili/orme*  cover  the  whole  surface  of  the  tODga<: 
in  front  in  the  circumvallatfe,  but  aro  moet 
abuodant  towards  ita  anterior  part  They 
are  conical  and  filiform  in  shape,  and  many 
of  them  are  pierced  at  the  extremity  by 
m  minute  aperture.  Hence,  they  may  be  re- 
garded as  folliclefl  rather  than  Beotjentoipms; 
the  true  sentjeat  papillie  being  extremely  mi- 
nute, and  occupying  their  surface,  as  they  da 
that  of  the  other  papillie  of  the  tongue. 

The  Papilla  /ungi/ormet  (p.  capitatse)  are 
irregularly  dispersed  over  the  dorsum  of  the 
tongue,  and  are  easily  rect^iaed  among  the 
other  papilltB  by  their  rounded  heads,  larger 
site,  and  red  color.  A  number  of  these  papillie 
will  generally  be  obserred  at  the  lip  of  the 
tongue. 

Behind  the  papilUe  circamvallatn,  at  the 
root  of  the  tongue,  are  a  number  of  mnoous 
glands  (lingual),  which  open  on  the  snrfkce. 
There  is  also  a  small  cluster  beneath  the  tip 
of  the  tongue. 

Vruelt  and  Nerve*. — The  tongue  is  abun- 
dantly supplied  with  blood  by  the  lingua]  arte-       j^,  ^ 

The  JVerow  are  three  in  number,  and  of    fqr™w,on'tt«dmii"niVnh«u.n'ga«, 
large  aiie :  the  guttatory  brooch  of  the  info-    „  jn  ths  ipm.    1,  i.  Lpbei  of  the 

nor   maxillary,  is  distributed  to  the   papillie,  umpm;  Iba  roandcd  emlneueo  on 

and  is   the   nerve  of  common   sensation   and  thii  piri,  and.  not  iu  tip,  u>  the 

taste;  the  ;/oMO-pAat^n^i!a^,  is  distributed  to  P»p'll"  funsifonnM.     The  iibbIIw 

the  mucous  membrane,  glands,  and  papillse  P»pill».  ■mooB  "hioh  ib«  fonatr 

circum vallate,' and  the  hypoglonal,  the  motor  ■"di<p*rMd,»r«Ui8p»pilla  ooniMB 

nerve  of  the  tongue,  U  dUtriboted   to  the  ""il"'f"™»«-    s.  Tipof  iheioapi* 

mnscles  "     ■  ^^^_  lu  lidct, onwhlsh  kr*iMiitb« 

The  Mucoiu  membrane  wbich   invests   the    _,...,  ,       ■,,      - 

...    ,L      1  I  ..        Tht  A-ibuped  row  otptpillte  eircum- 

tongue  IS  eontinaons  with  the  derma  along  the  ,ji,^_    g.  Foramen  cieum     7  7. 

margin  of  the  lips.     On  either  side  of  the  mocobi  glandt  gf  the  rooi  of  the 

fnennm  lingufB  it  may  be  traced  through  the  utngut.  8.  Epiglottu.  b.b,  B.  Fmns 

sublingual  ducts   into  the  sublingual  glands,  epiglottidia.    10,11),  flruter cornna 

and  along  Wharton's'  ducts  into  the  submai-  of  tbe  m  h^oidei. 


•-1 


'  [Th*  glowo-pharjngcKl  is  also  re|t>rded  as  s  ne 

■  Tbomaa  Wharton,  an  English  phyaiciao,  deioled  eonsiderable'altention  to  the  anatom; 
of  the  gluide ;  hit  work,  gntitled  "Adsnographla,"  &c.,  was  pnblisbed  in  166G. 


I.. 
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illary  glands ;  from  the  sides  of  the  checks  it  passes  through  the  openiDg  of 
Stenon's '  ducts  to  the  parotid  glands :  in  the  fauces  it  forms  the  assemblage  of 
follicles  called  tonsils,  and  may  thence  be  traced  downwards  into  the  larynx 
and  pharynx,  where  it  is  continuous  with  the  general  gastro-pulmonary  mucous 
membrane. 

Beneath  the  mucous  membrane  of  the  mouth  are  a  number  of  small  glands^ 
which  pour  their  secretion  upon  the  surface.  A  considerable  number  of  these 
bodies  are  situated  within  the  lips,  in  the  palate,  and  in  the  floor  of  the  mouth. 
They  are  named,  according  to  their  position,  labial  ylandsj  palatal  glandt^  and 
buccal  (/lands. 
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The  Skin  is  the  exterior  investment  of  the  body,  which  it  serves  to  cover  and 
protect.  It  is  continuous  at  the  apertures  of  the  internal  cavities  with  the  lining 
membrane  of  those  cavities,  the  internal  skin  or  mucous  membrane,  and  is  com- 
posed essentially  of  two  layers,  derma  and  epidermis. 

The  Derma  or  cutis  is  chiefly  composed  of  areolo-fibrous  tissue,  besides  which 
it  has  entering  into  its  structure  elastic  tissue  and  smooth  muscular  fibre,  together 
with  bloodvessels,  lymphatic  vessels  and  nerves.  The  areolo-fibrous  tissue 
exists  in  greatest  abundance  in  the  deeper  stratum  of  the  derma,  which  is  con- 
sequently dense,  white,  and  coarse ;  the  superficial  stratum,  on  the  other  hand, 
is  fine  in  texture,  reddish  in  color,  soft,  raised  into  minute  papillae,  and  highly 
vascular  and  sensitive.  These  differences  in  structure  have  given  rise^to  a  divi- 
sion of  the  derma  into  the  deep  stratum,  or  corium,  and  the  superficial,  or  papil- 
lary layer. 

In  the  Corium  the  areolo-fibrous  tissue  is  collected  into  fasciculi,  which  are 
small  and  closely  interwoven  in  the  superficial  strata,  large  and  coarse  in  the 
deep  strata ;  in  the  latter  forming  an  areolar  network,  with  large  areolae,  which 
are  occupied  by  adipose  tissue.  These  areolae  are  the  channels  through  which 
the  branches  of  vessels  and  nerves  find  a  safe  passage  to  the  papillary  layer,  in 
which  and  in  the  superficial  strata  of  the  corium  they  are  principally  distributed. 
The  yellow  elastic  tissue  is  found  chiefly  in  the  superficial  strata,  the  smooth 
muscular  tissue  in  the  deep.  It  is  to  the  latter  that  the  nipples  and  scrotum 
owe  their  contractile  power,  and  the  general  surface  of  the  skin  the  contrac- 
tion which  is  known  by  the  name  of  cutis  anserina.  The  corium  presents 
some  variety  in  thickness  in  difierent  parts  of  the  body.  Thus  in  the  more  ex- 
posed regions,  as  the  back,  the  outer  sides  of  the  limbs,  the  palms,  and  the  soles, 
it  is  remarkable  for  its  thickness ;  while  on  protected  parts  it  is  comparatively 
thin,  and  on  the  eyelids,  penis  and  scrotum  is  peculiarly  delicate.  It  is  con- 
nected by  its  under  surface  with  the  common  superficial  fascia  of  the  body. 

The  Papillary  layer  of  the  derma  is  raised  in  the  form  of  conical  prominences 
or  papillae.  On  the  general  surface  of  the  body  the  papillae  are  short  and  exceed- 
ingly minute  ]  but  in  other  situations,  as  the  palmar  surface  of  the  hands  and 
fingers,  and  the  plantar  surface  of  the  feet  and  toes,  they  are  long  and  of  laige 
size.  They  also  difier  in  arrangement ;  for,  on  the  general  sur&ce,  they  are  dis- 
tributed at  unequal  distances  and  without  order;  whereas,  on  the  palms  and 
soles,  and  on  the  corresponding  surfaces  of  the  fingers  and  toes,  they  are  col- 
lected into  little  square  clumps,  containing  from  ten  to  twenty  papillsB ;  and 
these  little  clumps  are  disposed  in  parallel  rows  It  is  this  arrangement  in 
rows  that  gives  rise  to  the  characteristic  parallel  ridges  and  furrows  which  are 
met  with  on  the  hands  and  feet.  The  papillae  in  these  little  square  clumps  are 
for  the  most  part  uniform  in  size  and  length,  but  every  here  and  there  one  papilla 

^  Nicholas  Stenon,  a  Danish  anatomist :  be  was  made  Professor  in  Copenhagen  in  1672. 
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juMy  be  observed  which  is  longer  than  tbe  rcGt.     The  lai^est  paptllss  of  the 

derma  are  those  which  produce  the  nail;  in  the  dermal  follicle  of  the  noil  the; 

are  long  and  filiform,  while  beneath  ita  concave 

surface  they  form  longitudinal  and  parallel  plica-  Fio.  811. 

tioDs  which  extend  for  nearly  the  entire  length 

of  that  organ.     In  structure  the  papilla  is  com* 

poeed  of  homogeneous,  nucleated,  and  fibrillated 

areolar  tissue,  bounded  by  a  structureless  limitary 

membrane,  and  coDt^oing  transverse  elastic  fibres 

with  a  capillary  and  nervous  loop;  besides  which, 

ID  some  papillfe,  are  certain  peculiar  bodies,  called 

by  Wagner  corputevla  tacfiU. 

The  Epidermis  or  cuticle  (scarfskin)  is  a  pro- 
duct of  the  derma,  which  it  serves  to  envelop  and 
defend.  That  surface  of  the  epidermis  which  is 
exposed  to  the  influence  of  the  atmosphere  and 
exterior  sources  of  injury,  is  hard  and  horny  iu 
textnrc,  while  that  which  lies  in  contact  with  the 
papillary  layer  b  soft  and  cellular.  Hence  the  epi- 
dermis, like  the  derma,  is  divisible  into  two  layers, 
external  and  internal,  the  latter  being  termed  the 
rete  (nucocum.  Moreover,  the  epidermis  is  lami- 
nated in  structure,  and  the  laminn  present  a  pro- 
gressively iDcreasiog  tenuity  and  density  as  they 
advance  from  the  inner  to  the  outer  surface. 
This  difference  of  density  is  dependent  on  the 
tnode  of  growth  of  the  epidermis,  for  as  the  ex- 
ternal suiface  is  constantly  subjected  to  destruc- 
tioD  from  attrition  and  chemical  action,  so  the 
membrane  is  ccntinuBliy  reproduced  on  its  inter- 
nal surface;  new  layers  being  suecessivelv  formed 
on  the  derma  to  take  the  place  of  the  old. 

The  theory  of  growth  of  the  epidermis,  deduced 
from  the  observations  of  Schwann,  is  as  follows  : 
a  stntnm  of  plastic  lymph  (liquor  sanguinis^  is 
poured  oat  on  the  surface  of  the  derma.  Ibis 
fluid,  by  virtue  of  the  vital  force  inherent  in 
itself,  and  communicated  to  it  by  contact  with  a  living  tissue,  is  converted  into 
^rxBules,  which  are  termed  cell-germs  or  a/tiAlatU.  By  cndoemoeis,  these  oyto- 
blasts  imbibe  serum  from  the  plastic  lymph  and  adjacent  tissue,  and  the  outer- 
most layer  or  pellicle  of  the  cytoblast  becomes  gradually  distended  by  the 


PoRTiox  or  BKiK  PRai  taa 
PALH  or  THa  HjtnA  I.  Pipitlnr; 
lajsr.  2.  LoDgitndLDal  furrain. 
mu-king  the  iimngBiDCDC  of  th* 
pmpillB  into  ridgti.  3.  Tnnavtnt 
tnrrowi  diTiding  [he  ridget  into 
■mBll  qaadriDgnlu'  clnmpi.  In 
tbeAgare  b.  fewoaijortbs  pipitW 
■rs  ihawD.  4.  R*U  macofam 
im  ths  papillir;  lajtr; 
■DrfmM  preMntiBD  ewn 
D  or  tbe  papillary  layer. 


qnadraogDlar 


«ccaaDi!(s  n  lai  raaoBr  or  Soawjkan.  1.  A 
gnaole  or  cyloblut.  1.  Ths  «ll  ihd  rialng  on 
th*  cyloblaai  j  tht  latwr  i>  now  a  nneltot,  and  a 
nuelcolni  ouj  b«  detaoUd  in  iU  intarior.  3.  Th* 
■ptacroldal  «1L  A.  Tb»  oval  Mil.  S.  The  elliptical 
call,  e,  Tfaa  flatUncd  «11 ;  which,  by  oonUel  of  iti 
■alia,  i«  tp*cdily  oonTcrtad  into  a  acal*  In  which  th< 
Duelou  it  loit.  T.  A  naetnted  aeala  aa  Hen  on  ita 
flat  aurface.    B.  A  cliuur  of  aach  i*al*i. 


imbibed  flnid.     The  cvtoblast  has v-.., 

th«  oytoblast,  which  always  remains  adherent  to  some 


become  a  cell,  and  the  solid  portion  of 
point  of  tne  internal 
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surface  of  the  cell-membrane  is  the  nucleus  of  the  cell.  Moreover,  within  the 
nucleus  one  or  several  nuclei  are  formed,  which  are  termed  nucleoli.  By  a 
continuance  of  the  process  of  imbibition,  the  cell  becomes  more  or  less  spherical ; 
so  that,  after  a  time,  every  part  of  the  surface  of  the  papillary  layer  of  the  derma 
is  coated  by  a  thin  stratum,  consisting  of  spherical  cells  lying  closely  pressed 
together,  and  corresponding  with  every  irregularity  of  the  papilbe.  But,  as  ihis 
production  of  cells  is  a  function  constantly  in  operation,  a  new  layer  is  formed 
before  the  first  is  completed,  and  the  latter  is  separated  by  subsequent  formations 
further  and  further  from  the  surface  of  the  papillary  layer.  As  a  consequence 
of  loss  of  contact  with  the  derma,  the  vital  force  is  progressively  diminished } 
the  cell  becomes  subject  to  the  influence  of  physical  laws,  and  evaporation  of  its 
fluid  slowly  ensues.  In  consequence  of  this  evaporation,  the  cell  becomes  col- 
lapsed and  flattened,  and  assumes  an  elliptic&l  form  ;  the  latter  is  by  degrees  con- 
verted into  the  flat  cell  with  parallel  and  contiguous  layers,  and  an  included 
nucleolated  nucleus ;  and  lastly,  the  flattened  cell  desiccates  into  a  thin  mem- 
branous scale,  in  which  the  nucleus  is  scarcely  apparent. 

My  own  investigations '  have  shown  that,  after  the  original  granules  of  the 
liquor  sanguinis  have  become  aggregated  into  a  granular  nucleus,  other  granules 
are  formed  in  successive  circles,  around  the  circumference  of  the  nucleus,  until 
the  entire  breadth  of  the  epidermal  scale  is  attained;  that  the  cell  never  acquires 
a  greater  thickness  than  that  of  the  original  nucleus,  and,  that  the  formation  of 
the  scale  results  from  the  desiccation  of  the  cell,  as  it  is  gradually  pushed  out- 
wards from  the  derma  towards  the  surface.  Consequently,  the  cell  never  pos- 
sesses any  other  than  the  flattened  form ;  all  its  phases  of  growth  are  perfected 
in  the  deepest  layer  of  the  epidermis;  and,  in  its  internal  structure,.it  is  a  parent 
cell  containing  secondary  and  tertiary  cells  and  granules, .  its  growth  being  the 
result  of  the  growth  of  these  secondary  formations. 

The  under  surface  of  the  epidermis  is  accurately  modelled  on  the  papillary 
layer  of  the  derma,  each  papilla  having  its  appropriate  sheath  in  the  newly- 
formed  epidermis  or  rete  mucosum,  and  each  irregularity  of  surface  of  the  former 
having  its  representative  in  the  soft  tissue  of  the  latter.  On  the  external  sur- 
face, this  character  is  lost;  the  minute  elevations  corresponding  with  the  papilbe 
arCj  as  it  were,  polished  down,  and  the  surface  is  rendered  smooth  and  uniform. 
The  palmar  and  plantar  surface  of  the  hands  and  feet  are,  however,  an  exception 
to  this  rule ;  for  here,  in  consequence  of  the  large  size  oif  the  papillae  and  their 
peculiar  arrangement  in  rows,  ridges  corresponding  with  the  papillas  are  strongly 
marked  on  the  superficial  surface  of  the  epidermis.  The  epidermis  is  remark- 
able for  its  thickness  in  situations  where  the  papillae  are  large,  as  in  the  palms 
and  soles.  In  other  situations,  it  assumes  a  character  which  is  also  due  to  the 
nature  of  the  surface  of  the  derma ;  namely,  that  of  being  marked  by  a  network 
of  linear  furrows,  which  trace  out  the  surface  into  small  polygonal  and  lozenge- 
shaped  areas.  These  lines  correspond  with  the  folds  of  the  derma  produced  by 
its  movements,  and  are  most  numerous  where  those  movements  are  greatest,  as 
in  the  flexures  and  on  the  convexities  of  joints. 

The  dark  color  of  the  skin  among  the  natives  of  the  South  is  due  to  the  color- 
ation of  the  primitive  granules  of  which  the  cell  is  composed,  especially  the 
nucleus.  As  the  cells  desiccate,  the  color  of  the  granules  is  lost ;  hence  the 
deeper  liue  of  the  rete  mucosum. 

The  pores  of  the  epidermis  are  the  openings  of  the  perspiratory  ducts,  hair 
follicles,  and  sebiparous  glands. 

Vessels  and  Nerves. — The  Arteries  of  the  derma,  which  enter  its  structure 
through  the  areolae  of  the  under  surface  of  the  corium,  divide  into  innumerable 
intermediate  vessels,  which  form  a  rich  capillary  plexus  in  the  superficial  strata 
of  the  skin  and  in  its  papillary  layer.  In  the  papillae  of  some  parts  of  the  derma, 
as  in  the  longitudinal  plications  beneath  the  nail,  the  capillary  yesseb  form 
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simple  loops,  but  in  other  papillsd  they  are  convoluted  to  a  greater  or  less  degree 
io  proportion  to  the  size  and  importance  of  the  papillsd.  The  Lymphatic  vessels 
probably  form,  in  the  superficial  strata  of  the  derma,  a  plexus,  the  meshes  of 
vhich  are  interwoven  with  those  of  the  capillary  and  nervous  plexus.  No  lym- 
phatics have  as  yet  been  discovered  in  the  papillas. 

'The  Nerves  of  the  derma,  after  entering  the  areolsd  of  the  deeper  part  of  the 
corium,  divide  into  minute  fasciculi,  which  form  a  terminal  plexus  in  the  upper 
strata  of  the  corium.  From  this  plexus  the  primitive  fibres  pass  off  to  their  dis- 
tribution as  loops,  in  the  papillae.  In  the  less  sensitive  parts  of  the  skin,  the 
loops  are  simple  and  more  or  less  acute  in  their  bend,  in  conformity  with  the 
figure  of  the  papillee.  In  the  sensitive  parts,  and  especially  in  the  tactile 
papillse  of  the  pulps  of  the  fingers,  there  are  two  loops,  which  are,  moreover, 
associated  with  a  peculiar  body  imbedded  in  the  substance  of  the  papilla,  the 
corpusculum  tactils  of  Wagner. 

APPENDAGES    OF    THE    SKIN. 

The  appendages  of  the  skin  are  the  nails,  hairs,  scbiparous  glands,  and  perspi- 
ratory for  sudoriparous]  glands  and  ducts. 

The  X^ AILS  are  horny  appendages  of  the  skin,  identical  in  formation  with  the 
epidermis,  of  which  they  are  a  part  A  nail  is  convex  on  its  external  surface, 
concave  within,  and  implanted  by  means  of  a  thin  margin  or  root  in  a  fold  of 
the  derma,  which  is  nearly  two  lines  in  depth,  and  acts  the  part  of  a  follicle  to 
the  nail.  At  the  bottom  of  the  groove  of  the  follicle  are  a  number  of  filiform 
papillae,  which  produce  the  margin  of  the  root,  and,  by  the  successive  formation 
of  new  cells,  push  the  nail  onwards  in  its  growth.  The  concave  surface  of  the 
mil  is  in  contact  with  the  derma,  and  the  latter  is  covered  by  papillae,  which 
perform  the  double  office  of  retaining  the  nail  in  its  place,  and  giving  it  increased 
thickness  by  the  addition  of  newly-formed  cells  to  its  under  surface.  It  is  this 
constant  change  occurring  in  the  under  surface  of  the  nail,  co-operating  with 
the  continual  formation  taking  place  along  the  margin  of  the  root,  which  ensures 
the  growth  of  the  nail  in  the  proper  direction.  The  nail  derives  a  peculiarity 
of  appearance  from  the  disposition  and  form  of  the  papillae  on  the  ungual  sur- 
face of  the  derma  (matrix).  Thus,  beneath  the  root,  and  for  a  short  distance 
onwards  towards  its  middle,  the  derma  is  covered  by  papillae  which  are  more 
minute,  and  consequently  less  vascular  than  the  papillae  somewhat  further  on. 
This  patch  of  papillae  is  bounded  by  a  semilunar  line,  and  that  part  of  the  nail 
covering  it  being  lighter  in  color  than  the  rest,  has  been  termed  lunula.  Be- 
yond the  lunula  the  papillae  are  raised  into  longitudinal  plaits,  which  are  exceed- 
ingly vascular,  and  give  a  deeper  tint  of  redness  to  the  nail.  These  plait-liko 
papillae  of  the  derma  are  well  calculated  by  their  form  to  offer  an  extensive  sur- 
face both  for  the  adhesion  and  formation  of  the  nail.  The  granules  and  cells 
are  developed  on  every  part  of  their  surface,  both  ia  the  grooves  between  the 
plaits  and  on  their  sides,  and  a  horny  lamina  is  formed  between  each  pair  of 
plaits.  When  the  under  surface  of  a  nail  is  examined,  these  longitudinal  laminae, 
corresponding  with  the  longitudinal  papillae  of  the  ungual  portion  of  the  derma^ 
are  distinctly  apparent,  and  if  the  nail  be  forcibly  detached,  the  laminae  may  be 
seen  in  the  act  of  parting  from  the  grooves  of  the  papillae.  It  is  this  structure 
that  gives  rise  to  the  ribbed  appearance  of  the  nail.  The  papillary  substance 
of  the  derma,  which  produces  the  nail,  is  continuous  around  the  circumference 
of  the  attached  part  of  that  organ  with  the  derma  of  the  surrounding  skin,  and 
the  horny  structure  of  the  nail  is  consequently  continuous  with  that  of  the 
epidermis. 

Hairs  are  homy  appendages  of  the  skin,  produced  by  the  involution  and 
sabseooent  evolution  of  the  epidermis ;  the  involution  constituting  the  follicle 

which  the  hair  is  inclosed,  and  the  evolution  the  shaft  of  the  hair.     Hairs 
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Taiy  much  to  size  and  length  id  different  parte  of  the  body ;  in  some  they  are  so 
short  as  not  to  appear  beyond  the  follicle ;  in  others,  they  grow  to  a  great  length, 
03  on  the  scalp  j  while  along  the  mai^ns  of  the  eyelids,  and  in  the  whiaken  and 
beard,  they  are  remarkable  for  their  thickness.  Hairs  are  geDeially  more  or  Ism 
flattened  in  form,  and  when  the  extremity  of  a  transversa  section  is  examined, 
it  is  found  to  possess  an  elliptical  or  reniform  outline.  This  examination  also 
demonstrates  that  the  centre  of  the  hair  is  porous  and  loose  in  texture,  while  its 
periphery  is  dense  j  thus  affording  ground  for  its  dirision  into  a  cortical  and  a 
medttllaTi/  portion.  The  free  extremity  of  a  hair  is  generally  pointed,  and  some- 
times split  into  two  or  three  filaments.  Its  attached  extremity  ia  implanted 
deeply  in  the  integument,  extending  through  the  derma  into  the  aubcataneoni 
areolar  tissue,  where  it  is  snrrounded  by  adipose  cells.  The  central  extmmi^ 
of  a  hair  is  tatter  than  its  shaft,  and  is  called  the  root  or  bulb.  It  is  ronnded 
or  conical  in  shape. 

The  process  of  formation  of  a  hair  by  its  follicle  is  identical  with  that  of  the 
formation  of  the  eptdermu  by  the  papillary  layer  of  the  deruia.  Plastie  lymph 
is  in  the  first  instance  exuded  by  the  capillary  plexus  of  the  follicle,  the  lymph 
undergoes  conversion,  first  into  graoQles,  then  into  cells,  and  the  latter  are  elon- 
gated into  fibres.  Thfrcells  which  are  destined  to  form  the  sur&ce  of  the  hair 
go  through  a  different  prooess.  They 
""  °"*  are  converted  into  fiat  scales,  whiiw 

inclose  the  fibrous  structure  of  the  in- 
terior. These  scales,  as  they  are  suc- 
cessively produced,  overlap  those  which 
precede  and  give  rise  to  the  prominent 
and  waving  lines  which  may  bo  seen 
aroand  the  circumference  of  a  hur. 
It  IS  this  overlapping  line  that  is  the 
cause  of  the  roughness  which  we  ex- 
perience ID  drawing  a  hur,  from  its 
point  to  its  bulb,  between  the  fingen. 
The  bulb  IS  the  newly  formed  portion 
of  the  hair  its  expanded  form  is  doe 
to  the  greater  bulk  of  the  fresh  cells 
compared  with  the  fibres  and  scahi 
into  which  they  are  sabsequently  cob- 
verted  in  the  shaft. 

The  color  of  the  bair,  like  that  of  the 
epidermis  is  due  to  the  coluntion  of 
the  primitive  granules  of  the  cells. 

The  Sebiparous  OLakds  are  im- 
bedded in  the  substance  of  the  derma, 
.    and  present  every  degree  of  complai- 
ity,  from  the  simplest  follicle  to  the 

compound  lobnlated  gland.     la  amt 

■udoripiTDDi  situations  their  excretory  ducts  opSB 
u  ii  icsn  in  independently  on  the  surfiice  of  the 
epidermis;  while  in  others,  theTte^ 
minate  in  the  follicles  of  the  bain. 
The  sebiparous  glands  associated  wilb 
the  hairs  are  racemiform  and  lobulated, 
consisting  of  glandular  vesicles  wbioh 
open  by  abort  pedunculated  tnbnli  inlo 
a  common  excretory  duct,  and  tbe 
latter,  after  a  short  course,  into  the  hair-foUiclc.  In  the  acsip  there  are  two 
oC  these  glands  to  each  hair-follicle.     On  the  nose  and  face  the  glaadi  m  of 
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large  size,  and  constantly  associated  with  small  hair-follicles.  In  the  meatus 
auditorius  the  ceruminous  glands  are  also  large ;  in  the  eyelids  the  cilia  are  sup- 
plied like  other  hairs  with  sehiparous  glands,  but  the  5leiboroian  glands  may 
also  be  regarded  as  belonging  to  this  class.  The  excretory  ducts  of  sehiparous 
glands  offer  some  diversity  in  different  parts  of  the  body;  in  many  situations 
they  are  short  and  straight,  in  others,  as  in  the  palms  of  the  hands  and  soles  of 
the  feet,  where  the  epidermis  is  thick,  they  assume  a  spiral  course.  The  sebife-  ' 
rous  ducts  are  lined  by  an  inversion  of  the  epidermis,  which  forms  a  thick  and 
funnel-shaped  cone  at  its  commencement,  but  soon  becomes  uniform  and  soft. 
Sehiparous  glands  are  met  with  in  all  parts  of  the  body,  but  are  most  abundant 
in  the  skin  of  the  face,  and  in  those  situations  which  are  naturally  exposed  to 
the  influence  of  friction. 

The  sebaceous  substance,  when  it  collects  in  inordinate  quantities  within  the 
excretory  ducts,  becomes  the  habitat  of  a  remarkable  parasitic  animal,  the  stea- 
tozoon  /olliculorum,  * 

The  Sudoriparous  glands  are  situated  deeply  in  the  corium  and  also  in  the 
subcutaneous  areolar  tissue,  where  they  are  surrounded  by  adipose  cells.  They 
are  small  round  or  oblong  bodies,  composed  of  one  or  more  convoluted  tubuli,  or 
of  a  congeries  of  glandular  vesicles,  which  open  into  a  common  efferent  duct. 
The  latter  ascends  from  the  gland  through  the  derma  and  epidermis,  and  termi- 
nates on  the  surface  by  a  funnel-shaped  and  oblique  aperture  or  pore.  The 
efferent  duct  presents  some  variety  in  its  course  upwards ;  within  the  derma  it 
is  straight,  or  curved  and  serpentine,  and  if  the  epidermis  be  thin,  proceeds 
more  or  less  directly  to  the  excreting  pore.  Sometimes  it  is  spirally  curved 
within  the  derma,  and  having  passed  the  latter,  b  regularly  and  b^utifully 
spiral  in  its  passage  through  the  epidermis,  the  last  turn  forming  an  oblique  and 
valvular  opening  on  the  surface.  The  spiral  course  of  the  duct  is  especially 
remarkable  in  the  thick  epidermis  of  the  palm  of  the  hand  and  sole  of  the  foot. 
On  those  parts  of  the  skin  where  the  papillae  are  irregularly  distributed,  the 
efferent  ducts  of  the  sudoriparous  glands  open  on  the  surface  also  irregularly, 
while  on  the  palmar  and  plantar  surfaces  of  the  hands  and  feet,  the  pores  are 
situated  at  regular  distances  along  the  ridges,  at  points  corresponding  with  the 
intervals  of  the  small,  square-shaped,  clumps  of  papillss.  Indeed  the  apertures 
of  the  pores,  seen  on  the  surface  of  the  epidermal  ridges,  give  rise  to  the  ap- 
pearance of  small  transverse  furrows,  which  intersect  the  ridges  from  point  to 
point 

The  efferent  duct  and  the  glandular  vesicles  and  tubuli  of  the  sudoriparous 
gland  are  lined  by  an  inflection  of  the  epidermis.  This  inflection  is  thick  and 
infundibuliform  in  the  upper  stratum  of  the  derma,  but  soon  becomes  uniform 
and  soft.  The  infundibuliform  projection  is  drawn  out  from  the  duct  when  the 
epidermis  is  removed,  and  may  be  perceived  on  the  under  surface  of  the  latter 
as  a  nipple-shaped  cone.  A  good  view  of  the  sudoriferous  ducts  is  obtained  by 
eently  separating  the  epidermis  of  a  portion  of  decomposing  skin ;  or  they  may 
be  better  seen  by  scalding  a  piece  of  skin,  and  then  withdrawing  the  epidermis 
from  the  derma.  In  both  cases  it  is  the  lining  sheath  of  epidermis,  in  other 
words,  the  epithelium  which  is  drawn  out  from  the  duct. 
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CHAPTER  XI. 

OF     THE     VISCERA. 

That  part  of  the  science  of  anatomy  which  treats  of  the  viscera  is  *  named 
splanchnology,  from  the  Greek  words,  oTtyayxvw,  viscos,  and  xoyo^.  The  yisoera 
of  the  human  hody  are  situated  in  the  three  great  internal  cavities ;  cranio-spi- 
nal,  thorax,  and  abdomen.  The  viscera  of  the  cranio-spinal  cavity,  namely,  the 
brain,  and  spinal  cord,  with  the  principal  organs  of  sense,  have  been  already 
described,  in  conjunction  with  the  nervous  system.  The  viscera  of  the  chest 
are:  the  central  organ  of  circulation,  the  heart;  the  organs  of  respiration,  the 
lungs ;  and  «the  thymus  gland.  The  abdominal  viscera  admit  of  a  subdivision 
into  those  which  properly  belong  to  that  cavity,  viz.,  the  alimentary  canal,  liver, 
pancreas,  spleen,  kidneys,  and  supra-renal  capsules;  and  those  of  the  pelvis, 
the  bladder  and  internal  orgaps  of  generation. 

THORAX. 

The  thorax  is  the  conical  cavity,  situated  at  the  upper  part  of  the  trunk  of  the 
body :  it  is  narrow  above,  and  broad  below,  and  is  bounded  in  /ronfy  by  the 
sternum,  six  superior  costal  cartilages,  ribs,  and  intercostal  muscles ;  iaferaUy, 
by  the  ribs  and  intercostal  muscles ;  and,  behind,  by  the  ribs,  intercostal  mus- 
cles, and  vertebral  column,  as  low  down  as  the  upper  border  of  the  last  rib  and 
first  lumbar  vertebra ;  superiorly ,  by  the  first  rib  at  each  side,  the  upper  part 
of  the  sternum  in  front  and  the  first  dorsal  vertebra  behind ;  and,  tnferioriy,  by 
the  diaphragm.  The  superior  opening  of  the  thorax  is  closed  by  the  thoracic 
fascia,  and  gives  passage  to  the  following  parts,  namely,  the  stemo-hyoid,  sterno- 
thyroid, and  longi  colli  muscles ;  the  trachea  and  oesophs^us ;  the  carotid  and 
subclavian  arteries  and  veins,  and  thoracic  duct ;  the  pneumogastric,  phrenic, 
and  sympathetic  nerves ;  and  the  upper  part  of  the  lungs  and  pleurse.  The 
cavity  of  the  thorax  is  much  deeper  on  the  posterior  than  on  the  anterior  wall, 
in  consequence  of  the  obliquity  of  the  diaphragm,  and  contains  the  heart  inclosed 
in  its  pericardium,  with  the  great  vessels ;  the  lungs,  with  their  serous  cover- 
ings, the  pleurao ;  the  oesophagus ;  some  important  nerves ;  and,  in  the  foetus, 
the  thymus  gland. 

THE     HEART. 

The  central  organ  of  circulation,  the  heart,  is  situated  between  the  two  layen 
of  pleura  which  constitute  the  mediastinum,  apd  is  inclosed  in  a  proper  mem- 
brane, the  pericardium. 

Pericardium,  —  The  pericardium  is  a  fibro-serous  membrane  like  the  dun 
mater,  and  resembles  that  membrane  also  in  derivinajits  serous  layer  from  the 
reflected  serous  membrane  of  the  viscus  which  it  incMes.  It  consists  of  two 
layers,  external,  fibrous ;  and  internal,  serous.  The  fibrous  layer  is  attached 
above,  to  the  great  vessels  proceeding  from  the  heart,  on  which  it  is  continuous 
with  the  thoracic  fascia ;  and  below,  to  the  tendinous  portion  of  the  diaphngm. 
The  serous  membrane  invests  the  heart  with  the  commencement  of  its  grett 
vessels  as  high  as  the  arch  of  the  aorta,  and  is  then  reflected  upon  the  internal 
surface  of  the  fibrous  layer. 

In  intimate  structure  the  fibrous  layer  is  composed  of  areolar  tissoA;  the 
serous  layer  consisting  of  a  thin  stratum  of  elastic  tissue  disposed  in  a  network^      ! 
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iver,  and  smooth  on  the  free  sorface, 
iblo  lantina  of  temelated  epithelinm. 
I  and  nervei,  the  latter  being  derived 
of  the  right  pDeamogastrio. 

tbe  hate  being  directed  upwarda 
' ;  the  apex  forwards  and  to  the  left, 
and  sixth  ribe,  at  about  two  or  three 
is  fiatteoed,  and  rests  on  the  tendinonii 
iV/e  is  rounded  and  conrex,  and  formed 
tl;  by  the  left.    Sarmonnting  the  veo- 


Ahatomt  of  tbb  BRAitT.  I.  Right  aDriclr.  S.  Entnon  of  tfa*  npflrloT  Tcnk  mt*. 
3.  EnlnnBa  of  Uie  inferior  tm.  i.  Opfning  of  tlia  coniD>i7  Teln,  half-sloird  bj  the  coro- 
narj  thIt*.  ft.  EnilaebUn  rilre.  S.  Foh&  otbIii,  iniTDanilcd  hj  Ihe  innnlai  omlii. 
7.  TaherpDlnni  Loirtri.  S.  MmeBli  pHtimtl  of  the  appendli  anileala.  9.  Aariealo-Tan- 
triBslir  optniog.  10.  Curit;  of  ths  right  rentrlcle.  II.  Trlenapid  tiIti,  attashad  h;  Iha 
ehordc  IcDditiMB  to  tht  caroMi  colnmnB  (II).  13.  Pulmanarj  irtcrj,  gurdad  at  Iti  eon- 
mcDMnenl  bj'  (hrea  nmilanBr  TalTSt.  11.  Right  pulmanuT  mrttty,  pauing  bcnmlh  tba 
arak  and  behind  tbe  aieendlng  aorta.  19.  Left  polmonarj  arlarj,  eroMing  io  fhint  tf  th« 
de>eend<ng  aorta.  *  Ranaio*  of  (be  dnetni  arterioioi,  acting  ai  a  ligament  balwaao  tbe 
pnlmonarj  arttrj  and  arah  of  Ibe  aorta.  The  arrowi  mark  th«  coam  of  the  renona  blood 
tbrongh  the  right  lida  of  tba  htarL  Kntariog  tha  anricia  b;  tbe  lopertar  and  inferior  eara. 
It  pauet  throagh  tba  anriirato-TtDtriealar  opening  into  Iha  Tentricle,  and  theneo  throngh 
tbe  inlmonarj  alter;  to  the  Innga.  IS.  Left  aaricle.  17.  Openingt  of  tbe  fonr  pnlmnnai; 
reioi.  IB.  AnrienlotTentricQtar  opening.  19.  Left  rontrielc.  10.  Hilnl  TalT*,  altaehed 
b;  iti  ehorda  lendinea  to  two  large  eolDiunn  earnen,  which  projeet  from  tha  nail*  ot  tbe 
Tentriele.  11.  Cemmenoenent  and  eonna  of  tha  aicaniling  aorta  behind  the  pnlmooar; 
uttrj,  marked  bj  an  arrow.  Tbe  emranco  of  tha  reiitl  ii  gaarded  hj  tbrea  lemilunar 
Taleai.  11.  Areh  of  the  aorta.  Tbe  eomparatiie  tbicknefi  of  tha  two  Tenlrielee  Ii  ahown 
Is  tha  dUgran.  The  eoane  of  Che  pnra  blood  through  tha  left  ilde  of  tha  heart  ii  marked 
hj  arrovi.  Tbe  blood  ii  brought  ttom  the  Inngi  bj  the  four  pulmonary  Telni  into  ths  left 
aorielc,  and  paieei  throDgb  tha  anrieulo-Tentrieular  opening  Into  the  left  Tanbriole,  whence 
It  ii  conrejed  bj  tbe  aorta  to  erer;  part  of  tha  bod;. 

trioles  are  the  corresponding  auricles,  whoee  anricnlai  appendaffes  are  directed 
forwards,  and  alightly  overlap  the  root  of  the  palmonary  arteir.  The  pnlmonaiy 
artery  is  the  large  anterior  vesset  at  the  root  of  the  heart;  it  crosses  obliqnely 

'  The  liie  of  the  heart  is  aboat  fire  iochcs  in  length,  three  and  a-half  Inches  in  sreateit 
fcsMiltti.  and  twe  and  a-half  in  thleknesa.  Its  weight  is  about  elsTCn  onncea  in  the  male, 
■ad  afate  eeiiesa  la  the  female. 
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the  commeDcemeot  of  the  aorta.  The  heart  consists  of  two  auricles  and  two 
ventricles,  which  are  respectively  named,  from  their  position,  right  and  left. 
The  right  is  the  venous  side  of  the  heart ;  it  receives  into  its  aaricle  the  venous 
hlood  from  every  part  of  the  body,  by  the  superior  and  inferior  cava  and  coro- 
nary vein.  From  the  auricle  the  blood  passes  into  the  ventricle,  and  from  the 
ventricle  through  the  pulmonary  artery,  to  the  capillaries  of  the  lungs.  From 
these  it  is  returned  as  arterial  blood  to  the  left  auricle ;  from  the  left  auricle  it 
passes  into  the  left  ventricle;  and  from  the  left  ventricle  is  carried  through  the 
aorta,  to  be  distributed  to  every  part  of  the  body,  and  again  returned  to  the 
heart  by  the  veins.     This  constitutes  the  course  of  the  aduU  circulation. 

The  heart  is  best  studied  in  situ.  If,  however,  it  be  removed  from  the  body, 
it  should  be  placed  in  the  position  indicated  by  the  above  description  of  its 
situation.  A  transverse  incision  should  then  be  made  along  the  ventricular 
margin  of  the  right  auricle,  from  the  appendix  to  its  right  border,  and  crossed 
by  a  perpendicular  incision,  carried  from  the  side  of  the  superior  to  the  inferior 
cava.  The  blood  must  then  be  removed.  Some  fine  specimens  of  white  fibrin 
are  frequently  found  with  the  coagula;  occasionally  they  are  yellow  and  gelati- 
nous. The  older  anatomists  called  these  substances  "  polypus  of  the  heart :" 
they  are  usually  met  with  in  the  right  ventricle,  and  sometimes  in  the  left 
cavities. 

The  Right  Auricle  is  larger  than  the  left,  and  consists  of  a  principal  cavity 
or  sinus,  and  an  appendix  auriculae.  The  interior  of  the  sinus  presents  for 
examination  five  openings ;  two  valves ;  two  relicts  of  foetal  structure ;  and  two 
peculiarities  in  the  proper  structure  of  the  auricle.  To  facilitate  remembrance 
they  may  be  thus  arranged :  — 

•  (  Superior  cava, 


Openings 


Inferior  cava. 
Coronary  vein. 
Foramina  Thcbesii, 
Auriculo-ventrioular. 


fr  1  f  Eustachian  valve, 

Volve*    .....       }  Coronary  valve. 

Relicts  offmtal  structure  •!  „  ,.        ' 

•^  -^  (  JBossa  ovalis. 

Structure  of  the  auricle  ,  \  -^        ,.        ^»     x*     ' 
-^  (  Musculi  pectmati. 

The  Superior  vena  cava  returns  the  blood  from  the  upper  half  of  the  body, 
and  opens  into  the  upper  and  back  part  of  the  auricle. 

The  Inferior  vena  cava  returns  the  blood  from  the  lower  half  of  the  body, 
and  opens  through  the  lower  and  posterior  wall,  close  to  the  partition  between 
the  auricles  (septum  auricularum).  The  direction  of  these  two  vessels  is  such, 
that  a  stream  forced  through  the  superior  cava  would  rush  towards  the  auricnlo- 
ventrioular  opening.  In  like  manner,  a  jet  issuing  from  the  inferior  cava  would 
dash  its  stream  against  the  septum  auricularum ;  this  is  the  proper  direction  of 
the  two  currents  during  foetal  life. 

The  Coronary  vein  returns  the  venous  blood  from  the  substance  of  the  heart; 
it  opens  into  the  auricle  between  the  inferior  cava  and  auriculo-yentrionlar 
opening,  under  cover  of  the  coronary  valve. 

The  Foramina  Thehesii  ^  are  minute  pore-like  openings  of  small  veins  (vena 
minimas)  which  issue  directly  from  the  muscular  structure  of  the  heart,  withoat 
entering  the  venous  current.     These  openings  are  also  found  in  the  left  auricle, 

1  Adam  Christian  Thebesius.  His  description  of  the  openings  now  known  by  his  Damf 
Is  contained  in  his  "  Dissertntio  Medica  de  Circulo  Sangninis  in  Corde,"  1708. 
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uai  ID  the  right  and  left  veDtrioles,  bat,  Id  the  latter,  are  generally  believed  to 
be  mere  eseal  deprcMiouB. 

The  Aurieulo-ventricitlar  opening  ia  the  lai^  opening  of  oonimuDicndon 
between  the  auricle  and  ventricle. 

The  Eutiachian  *  vahe  is  a  part  of  the  apparatiu  of  fcetal  circulation,  and 
serves  to  direct  the  placental  blood  from  the  inferior  cava,  thTongh  the  foramen 
ovale  into  the  left  anriole.  In  the  adult  it  is  a  mere  vestige  Bud  imperfect, 
though  aometimea  it  remains  of  large  eiie.  It  ia  formed  by  a  fold  gf  the  lining 
membrane  of  the  aoricle,  containing  some  mnacnlar  fibres,  ia  situated  between 
the  aperture  of  the  inferior  cava  and  the  auriculo-ven  trie  alar  opening,  and  is 
generally  connected  with  the  coronary  valve. 

The  Ooroiwiy  valve  is  a  semilunar  fold  of  the  lining  neinbTane,  stretchiog 
across  the  month  of  the  eorouary  vein,  and  preveDtiug  the  reflux  of  blood  in  the 
vein  daring  oontiactiou  of  the  auricle. 

Fig.  816. 


AvATOBT  or  T»  ■■ibt;  bisit  tnu.  L  C>*itj  oT  rjgfat  nriilc.  S.  Appendix  *nrie*!a, 
in  iu  BTil;  an  *c«o  Ifa*  nnteali  p«elin>ti.  3.  Saptriar  *<a>  esTi,  opmlnj;  into  lb*  apper 
f  art  of  rigkt  uridc.  1.  InrtriarTcna  «Ta.  5.  Poau  oTiJii;  itie  promiDcnt  ridg*  tntTDnod- 
log  It  It  tb*  uiDnlu  OTali*.  B.  Enaiufalan  Ytlrt.  7.  Ofta\tig  of  Iba  curonarj  ttio.  (. 
Corouif  Tain.  t.  EnOana  of  [ha  anrinlo-Tantrinlar  op«nitij(.  BctwccD  tha  Sfam  I 
■ad  9,  two  or  tbna  futaniDt  Tbebnii  ar*  mo.  a.  Kight  Teniricle.  b,t.  Caiilj  (if  rifbt 
voBldett,  VB  tha  walla  of  which  tha  oolBmnB  eanieB  an  ittn  ;  t  ii  placed  in  tha  chaaotl 
loading  apwardi  to  the  pnlBonarj  Bnar7,rf.  t,/.  Trienipid  tkItc,-  *  Ii  placed  on  Iba  ante- 
rior cartaiB./oB  tbe  right  cnrlaiB.  f.  Long  colnmna  CBmeB,tath*  Bpti  of  which  the  anlo- 
rior  and  right  eartain  ira  eoBBected  bj  chorda  leadiaeK.     A.  The  "  long  moderator  band." 

the  left  linb  of  Ibe  loierior  canaia.  I,  L  Chorda  t«Bdiim  of  the  "  Axed  curtain"  at  tha 
valTO.  IB.  Talva  of  the  pBlmoaar;  wtefy.  Tb«  Ictm  of  refrrnee  ii  placed  os  the  iBferior 
acBiilnBaT  aegmBBL  ■.  Apai  of  left  ippcodii  aarieats.  *.  Left  teBtriele.  p.  AreeBdiBg 
Borta.  g.  Iti  tnniTene  porlioB,  wiifa  lb*  Ibrc*  aiteiial  tmshi  wbleb  ariie  from  the  areh- 
r.  DeMndiBg  aorta. 

The  AnnuluM  malit  Is  situated  00  the  wptum  anricnkniin,  opponte  the  termt- 
oation  of  the  inferior  esva.  It  is  the  reandod  margjo  of  the  septum,  which  ocen- 
pies  the  place  of  the  forameo  ovale  of  the  Cvtns. 

The  Fo—a  &taIU  ia  ao  oval  deprtssioo  0MT«sp<'>nding  with  the  fi^nmtn  ovale 

■  Bartbolomc*  EartacbJM.  ban  at  Ran  Havvrlno.  in  Naplaa,  «u  Prr.rt*vn  tt  Meditiae 
In  B«inc,  where  be  die4  in  I6T4.  ■]■  »b*  mm  uf  tlia  fonndera  of  Bodan  »D*urmj,  asd 
the  Sret  to  illostrai*  hia  worhi  *i(A  (vid  tmgnrtiHS*  oa  c^pcr. 
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of  the  foetus.  This  opening  is  closed  at  birth  by  a  thin  yalvular  layer,  which  is 
continuous  with  the  left  margin  of  the  annulus,  and  is  frequently  imperfect  at 
its  upper  part.  The  depression  or  fossa  in  the  right  auncle  results  from  this 
arrangement.     There  is  no  fossa  ovalis  in  the  left  auricle. 

The  Tuberculum  Loweri^  is  the  portion  of  auricle  intervening  between  the 
openings  of  the  superior  and  inferior  cava.  Being  thicker  than  the  walls  of  the 
^eins,  it  forms  a  projection,  which  was  supposed  by  Lower  to  direct  the  blood 
from  the  superior  cava  into  the  auriculo-ventricular  opening. 

The  MuscuH  pectinati  are  small  muscular  columns  situated  in  the  appendix 
nuriculsd.  They  are  numerous,  and  arranged  parallel  with  each  other ;  hence 
their  cognomen,  ^^ pectinati,**  like  the  teeth  of  a  comb. 

The  Right  or  anterior  ventricle  is  triangular  and  prismoid  in  form.  Its 
anterior  side  is  convex,  and  forms  the  larger  portion  of  the  front  of  the  heart. 
The  posterior  side,  which  is  also  inferior,  is  flat,  and  rests  o»  the  diaphragm ; 
the  inner  side  corresponds  with  the  partition  between  the  two  ventricles,  septum 
ventriculorum.  Superiorly,  where  the  pulmonary  artery  arises,  there  is  a  dilata- 
tion of  the  ventricle,  termed  the  in/undibulumy  or  conus  arteriosus. 

The  right  ventricle  is  to  be  laid  open  by  making  an  incision  parallel  with,  and 
a  little  to  the  right  of,  the  anterior  longitudinal  furrow,  from  the  pulmonary 
artery  in  front,  to  the  apex  of  the  heart,  and  thence  by  the  side  of  the  posterior 
longitudinal  furrow  behind  to  the  auriculo-ventricular  opening. 

It  contains,  to  be  examined,  two  openings,  the  auriculo-ventricular  and  that 
of  the  pulmonary  artery;  two  apparatus  of  valves,  tricuspid  and  semilunar;  and 
a  muscular  and  tendinous  apparatus  belonging  to  the  tricuspid  valves.  They 
may  be  thus  arranged :  — 

Auriculo-ventricular  opening. 
Opening  of  the  pulmonary  artery, 

Tricuspid  valves. 
Semilunar  valves, 

Chordae  tendineao, 
Carneae  columnar. 

The  Auriculo-ventricular  opening  is  surrounded  by  a  fibrous  ring,  covered  by 
the  lining  membrane  (endocardium)  of  the  heart.  It  is  the  opening  of  commu- 
nication between  the  right  auricle  and  ventricle. 

The  Opening  of  the  pulmonary  artery  is  situated  at  the  summit  of  the  conns 
arteriosus,  close  to  the  septum  ventriculorum,  on  the  left  side  of  the  right  ven- 
tricle, and  upon  the  anterior  aspect  of  the  heart. 

The  Tricuspid  valves*  are  three  triangular  folds  of  the  lining  membrane, 
strengthened  by  a  thin  layer  of  fibrous  tissue.  They  are  connected  by  their 
base  around  the  auriculo-ventricular  opening ;  and  by  their  sides  and  apices, 
which  are  thickened,  they  give  attachment  to  a  number  of  slender  tendinous 
cords,  called  chordae  tendinead.  The  chordm  tendinea  are  the  tendons  of  the 
thick  muscular  columns  (columna  camece)  which  stand  out  from  the  walls  of  the 
ventricle,  and  serve  as  muscles  to  the  valves.  A  number  of  these  tendinous  cords 
converge  to  a  single  muscular  attachment.  The  tricuspid  valves  prevent  the 
regurgitation  of  blood  into  the  auricle  during  the  contraction  of  the  ventricle, 

I  Richard  Lower,  M.  D.  **  Tractatus  de  Corde ;  item  de  Motn  et  Colore  Saogainifl.'* 
1669.  His  dissections  were  made  upon  quadrupeds,  and  his  obserrations  relate  ratiier  to 
animals  than  man. 

*  [This  structure  is  generally  denominated  the  trieutpid  valve,  and  sometimes  the  trlglo- 
chin  Talve  {rptif,  (res,  three;  and  yXcoxir,  ettspis,  a  point),  from  its  appearance  as  a  wbwe; 
its  divisions  being  called  segments,  flaps,  or  tongues.] 
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and  they  are  prevented  from  being  themselves  driven  back  by  the  chordse  ten- 
dineie  and  their  muscular  attachments. 

This  connexion  of  the  muscular  columns  of  the  heart  to  the  valves  has 
caused  their  division  into  active  and  passive.  The  active  valves  are  the  tricus- 
pid and  mitral ;  the  passive,  the  semilunar  and  coronary. 

The  valves  consist,  according  to  King,'  of  curtains,  cards,  and  coiumns.  The 
anterior  valve  or  curtain  is  the  largest,  and  is  so  placed  as  to  prevent  the  filling 
of  the  pulmonary  artery  during  the  distension  of  the  ventricle.  The  rit/Ju  valve 
or  curtain  is  of  smaller  size,  and  is  situated  on  the  right  side  of  the  aurioulo- 
ventricukr  opening.  The  third  valve,  or  ^^ fixed  curtain,**  is  connected  by  its 
cords  to  the  septum  ventriculorum.  The  cords  (chords  tendinese)  of  the  an- 
terior curtain  are  attached,  principally  to  a  long  column  (columna  camea),  which 
18  connected  with  the  ''  right  or  thin  and  yielding  wall  of  the  ventricle.''  From 
the  lower  part  of  this  column  a  transverse  muscular  band,  the  '^  long  moderator 
hand"  is  stretched  to  the  septum  ventriculorum,  or  '' solid  wall*'  of  the  ventri- 
cle. The  right  curtain  is  connected,  by  means  of  its  cords,  partly  with  the  long 
column,  and  partly  with  its  own  proper  column,  the  second  cdumn,  which  is 
also  attached  to  the  ^*  yielding  waiP*  of  the  ventricle.  A  third  and  smaller 
column  is  generally  eonnected  with  the  right  curtain.  The  "fixed  curtain*'  b 
so  named  from  its  attaehmeot  to  the  "  solid  wall**  of  the  ventricle,  by  means 
of  cords  only,  without  fleshy  columns. 

From  this  arrangement  of  the  valves  it  follows,  that  if  the  right  ventricle  be 
over  distended,  the  thio  or  "yielding  waW*  will  give  way,  and  carry  with  it 
the  columns  of  the  an  tenor. apl  right  valve.  The  cords  connected  with  these 
columns  will  draw  down  the^  edges  of  the  corresponding  valves,  and  produce  an 
opening  between  the  curtains,  through  which  the  superabundant  blood  may 
escape  into  the  auricle,  and  the  ventricle  be  relieved  from  over-pressure.  This 
mechanism  is  therefore  adapted  to  fulfil  the  function  of  a  " safety  valve*' 

The  ColumntB  camea  (fleshy  columns)  is  a  name  expressive  of  the  appear- 
ance of  the  internal  walb  of  the  ventricles,  which,  with  the  exception  of  the 
infundibulum,  seem  formed  of  muscular  columns  interlacing  in  almost  every 
direction.  They  are  divided,  according  to  the  manner  of  their  connection,  into 
three  sets.  1.  The  greater  number  are  attached  by  the  whole  of  one  side,  and 
merely  form  convexities  into  the  cavity  of  the  ventricle.  2.  Others  [trabe- 
colsB  camesd]  are  connected  by  both  extremities,  being  free  in  the  middle. 
3.  A  few  (coiumnsB  papillares)  are  attached  by  one  extremity  to  the  walls  of  the 
heart,  and  by  the  other  give  insertion  to  the  chordse  tendinese. 

The  Semilunar  valves,  [sigmoid  valves],  three  in  number,  are  situated 
around  the  commencement  of  the  pulmonary  artery,  being  formed  by  a  folding 
of  its  lining  membrane,  strengthened  by  a  thin  layer  of  fibrous  tissue.  They 
are  attached  by  their  convex  borders,  and  free  by  the  concave,  which  are 
directed  upwards  in  the  course  of  the  vessel,  so  that,  during  the  current  of  the 
blood  along  the  artery,  they  are  pressed  against  the  sides  of  the  cylinder ;  but 
if  regurgitation  ensue,  they  are  immediately  expanded,  and  effectually  close  the 
entrance  of  the  tube.  The  margins  of  the  valves  are  thicker  than  the  rest  of 
their  extent,  and  each  valve  presents  in  the  centre  of  this  margin  a  small  fibro 
cartilaginous  tubercle  or  nodule,  called  corpus  Arantii,*  which  locks  in  with  the 
other  two  during  the  closure  of  the  valves,  and  secures  the  triangular  space 
which  would  otherwise  be  left  by  the  approximation  of  three  semilunar  folds. 
On  either  side  of  the  nodule,  the  edge  of  the  valve  is  folded  and  thin,  and  to 

• 

1  '*  Essay  on  the  Safety-Valve  Fanetion  in  the  Right  VentricU  of  the  Haman  Heart," 
by  T.  W.  King.     Gay's  Hospital  Reports,  toI.  ii. 

>  Jalins  Cesar  Arantins,  Professor  of  Medicine  in  Bologna.  He  was  a  disciple  of  Vesa- 
VmMf  one  of  the  fonnders  of  modem  anatomy.  His  treatise  De  Hamano  Fceta,  was  pub- 
lished at  Rome,  in  1564. 

82 
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this  part  the  tcnn  lunula  haa  been  applied.  When  the  valves  are  closed,  tlie 
luculte  are  brought  in  contact  with  each  other  bj  their  surfaces. 

Between  the  aemilnnar  valves  and  the  cylinder  of  the  artery  are  three  ponchea, 
called  the  pulmonary  iinu*et  (sinosee  of  Valsalva).  Similar  siniues  are  aitnated 
behind  the  valves  at  the  commcDcement  of  tbe  aorta,  and  are  larger  and  more 
capacious  than  those  of  the  pulmonary  artery. 

The  Pulntonari/  artery  commeoces  by  a  Hcallopcd  border,  correepoading  mth 
the  three  valves  which  are  attached  along  its  edge.  It  is  conneoted  to  the  ven* 
tricJe  by  muscular  fibres,  and  by  the  lining  membrane  of  the  heart. 

The  Left  or  postzrior  auricle  is  somewhat  smaller,  but  thicker,  than  the 
right ;  of  a  cuboid  form,  and  situated  more  posteriorly.  The  appendix  auricalt 
is  conetrieted  at  its  junction  with  the  auricle,  and  has  a  foliated  appearance ;  it 
is  directed  forwards  towards  the  root  of  the  pulmonary  artery,  to  which  the 
suriculte  of  both  sides  appear  to  converge. 

The  left  auricle  is  to  be  laid  open  by  a  ^  shaped  incision,  the  horiioota]  aety 
^OD  being  mads  along  the  border  which  is  attached  to  the  base  of  the  ventricle 


lit;  of  left  Muiale.  Tfaa  igan  it  plaocd  oa 
Uiii  portion  of  the  leptam  kDriciiIarum  SDireipaiidlDK  irilh  Chs  e«ntr»  of  th»  fouK  oTiUi. 
S.  CaTit;  of  tbe  &pp«Ddii  aiirieala,  aenr  ths  >pex  of  which  m  gssa  muieDll  pcciinUL 
3.  Optcing  of  tbe  two  right  pnlmoiiarj  vbidi.  1.  Tbe  ainai,  Into  whioli  tlia  l«ft  pnlmoDu; 
velni  Dp«D.  t.  Left  pnlmatiir;  Teina.  t.  Aaricnlo-reDtrieiiUr  opcoing.  7.  Corourj 
Tsin,  Ijing  in  th«  uiricalo-vtDtricDlu  groora.  8.  L«tt  Tcnlriels.  t,  9.  CiTit;  of  the  left 
Tcntricle;  the  Bguraa  rHt  on  tbe  eeptnm  ventrlenlDrnni.  a.  Hltial  tbIvo)  ita  flsps  ece  eon. 
neeted  b;  oboida  tendinea  to  6,  h,  i,  Colamiin  otmca.  e,  e.  Fixed  oolamae  carneK,  fona- 
iDg  part  of  the  Internal  inrfhce  of  the  venlriole.  i.  Areh  of  the  aerta,  from  the  isinalt 
of  which  the  three  arterial  trnnki  of  the  bead  and  upper  eitremiUet  are  eeen  arlelo^ 
e.  Pulmonuf  arteiy.  /.  ObllUraled  doetni  artcrioaui;  the  letter  ie  placed  in  (he  cMI 
formed  bj  the  bifarcatioo  of  the  pulmonarr  arterr.  g.  Left  pDlmoDarr  arterjr.  k.  Bight 
TCntriola.    t.  Pobt  of  the  appendix  of  right  auricle. 

It  prefients  for  examination  Gve  openings,  and  the  mitBoular  structure  of  tka 
appendix ;  the  fossa  ovalis,  as  previously  observed,  ia  not  to  be  seen  -oa  the  left 
^ide  of  the  septum  anricnlarum.     Tbe  parts  to  he  examined,  are,— 

Four  pulmonary  veins, 

A uriculo- ventricular  opening, 

MuBculi  pectin ati. 
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The  Pulmonary  veM,  tin>  from  the  right  ind  two  from  the  left  Inn^,  open 
into  the  correopondiDg  sides  of  the  auricle.  The  two  left  palmoDftry  veiDB  ter- 
uitiata  frequently  by  a  oommon  opeoiDg. 

The  Aurieuio-venlrieuiar  opening  is  the  aperture  of  oommniiioatioD  between 
the  anriole  and  ventricle. 

The  MuKtdi  jttxtinali  are  fewer  in  number  than  in  the  right  auricle,  and  an 
■itaat«<l  only  in  the  appendix  anricnla. 

Left  Tertkiclz — ^Tho  left  yentriole  is  to  be  opened  by  making  an  incision 
a  little  to  the  left  of  the  septum  Tentricolorum,  and  cuntiDuing  it  around  the 
apei  of  the  heart  to  the  aurianlo-ventrioular  opening  behind. 

The  left  ventricle  is  eonical,  both  in  estemaJ  fignre  and  in  the  shape  of  its 
internal  cavity.  It  forms  the  apex  of  the  heart,  by  projecting  beyond  the  right 
Tentricle,  while  the  latter  has  toe  advantage  in  length  towards  the  base.  Its 
walla  are  about  seven  lines  in  thickness,  thoae  of  tbe  right  ventricle  being  about 
two  lines  and  a  half. 

It  presents  for  exsmination,  io  its  interior,  two  openings,  two  [apparatus  of] 
valves,  and  the  ten di nous  cords  and  muBcular  columns;  they  may  be  thus 
arranged  :  — 

Aurioulo-veDtricalar  opening, 
Aortic  opening, 

Mitral  valves, 
Semilunar  valves, 

Chordn  tendineie, 
Columnre  csme«. 

The  Anriculo-ventricviar  opening  is  a  dense  fibrous  ring,  covered  by  tbe 
endocardium,  but  smaller  in  nie  than  that  of  tbe  ri^ht  side.  Its  fibrous  struc- 
ture is  closely  connected  with  that  of  the  right  aunculo- ventricular  and  aortic 


or  TBI  ABTBKIH  UOTI  THBIK  riLTM. —  1.   Ths  left 

Uriel*.  1.  Tbg  Hgbt  •nriclt.  3, 3,  3,  ShUod  of  th* 
|iulal«(  of  Ui«  laft  nrici*.  4.  6ap«rii>r  or  anriea- 
lar  mrbc*  oT  lb*  two  Iblili  of  Ihe  mitnl  tsIt*. 
i.  8«tloD  nt  Ik*  coniDiry  vein.  S,  0,  t.  6«cU<hi  of 
tha  paricM*  at  tha  1»m  of  ths  ri^ht  uiriels. 
T.  Auricular  larboa  of  tb«  tbrte  loldi  of  Ibc  trica- 
■pid  T^TS.  S.  DriBee  of  Ib<  Mronorj  Tein. 
0.  Septum  of  tb*  wirielM.  10.  A  Mclion  of  tb< 
■oTt«  lo  ihow  iu  HmilDDu  ralru.  11.  The  pol- 
BWDU7  atwry  >itb  it*  lemijDDU'  tiItm.] 

rings;  at  tbe  jnnetioD  of  the  three  there  is  a  fibro-cartila^noos  mass,  and,  in 
some  animals,  a  portion  of  bene. 

The  Mitral  vaha'  are  attached  aronnd  the  anriculo-ventricnlar  opening,  aa 
an  the  tricuspid  in  thejight  ventricle.  They  are  thicker  than  the  tricuspid, 
and  consist  of  two  segments,  of  which  the  larger  is  placed  between  the  auriculo- 
veutricnlar  opening  and  tbe  oommencemeut  of  the  aorta,  and  acts  the  part  of  a 
valve  to  that  foramen  during  the  filling  of  the  ventricle.     The  difference  in  slio 

*  [Tliii  mnnbTaooai  atroctara,  tike  tha  trienapid  Talva,  li  alio  moit  tVeqaentI;  apokeu 
ef  aa  a  aingla  nlte,  aad  called  mitral,  from  !■■  ippraraDGe  u  a  whole ;  the  two  legmeDla. 
Aapa,  or  lon^ta  giring  the  appemnnce  daaeribad  in  the  teiL  It  ii  alio  oallad  "  bicoapiil 
valve"  (til,  twice,  aupit,  a  point).] 
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of  the  two  valves,  both  being  triaDgular,  and  the  space  between  them,  has 
given  rise  to  the  idea  of  a  "  bishop's  mitre/*  after  which  they  were  named. 
These  valves,  like  the  tricuspid,  are  furnished  with  an  apparatus  of  tondinous 
cords,  cJiordce  tendinea,  which  are  attached  to  two  very  large  coIummB  cartua. 

The  Column(B  earner  admit  of  the  same  arrangement  into  three  kinds,  as 
on  the  right  side.  Those  which  are  free  by  one  extremity,  the  colamnse  papil- 
lares,  are  two  in  number,  and  larger  than  those  on  the  opposite  side ;  one  being 
placed  on  the  left  wall  of  the  ventricle,  the  other  at  the  junction  of  the  septom 
ventriculorura  with  the  posterior  wall. 

The  Semilunar  valves  [sigmoid  valves]  are  placed  around  the  commence- 
ment of  the  aorta,  like  those  of  the  pulmonary  artery;  they  are  similar  in 
structure,  and  are  attached  to  the  scalloped  border  by  which  the  aorta  is  ood- 
nected  with  the  ventricle.  The  nodule  in  the  centre  of  each  fold  is  larsrer  than 
those  of  the  pulmonary  valves,  and  it  was  these  that  Arantius  particularly  de- 
scribed; but  the  term  ^^  corpora  Arantii/*  is  now  applied  indiscriminately  to 
both.  The  fossao  between  the  semilunar  valves  and  the  cylinder  of  the  artery 
are  larger  than  those  of  the  pulmonary  artery;  and  are  called  the  '^nnvi 
aortici'*  (sinuses  of  Valsalva). 

STRUCTURE    OP    THE    HEART. 

The  arrangement  of  the  fibres  of  the  heart  has  been  made  the  snbject  of 
careful  investigation  by  Mr.  Searle,  to  whose  article,  "  Fibres  of  the  Heart,"  in 
the  Cyclopaedia  of  the  Anatomy  and  Physiology,  I  am  indebted  for  the  following 
summary  of  their  distribution  :  — 

Fibres  of  the  Ventricles, — For  the  sake  of  clearness  of  description,  tbe  fibres 
of  the  ventricles  have  been  divided  into  three  layers,  superficial,  middle,  and  in- 
ternal, all  of  which  are  disposed  in  a  spiral  direction  around  the  cavities  of  tbe 
ventricles.  The  mode  of  formation  of  these  three  layers  will  be  best  underetood 
by  adopting  the  plan  pursued  by  Mr.  Searle  in  tracing  the  course  of  the  fibres 
from  the  centre  of  the  heart  towards  its  periphery. 

The  left  surface  of  the  septum  ventriculorum  is  formed  by  a  broad  and  thick 
layer  of  fibres,  which  proceed  backwards  in  a  spiral  direction  around  the  poste- 
rior aspect  of  the  lefl  ventricle,  and  become  augmented  on  the  left  side  of  that 
ventricle  by  other  fibres  derived  from  the  bases  of  the  two  columnse  papillaras. 
The  broad  and  thick  band  formed  by  the  fibres  from  these  two  sources,  carves 
around  the  apex  and  lower  third  of  the  left  ventricle  to  the  anterior  border  of 
the  septum,  where  it  divides  into  two  bands,  a  short  or  apicial  band,  and  a  long 
or  basial  band. 

The  Short  or  apicial  band  is  increased  in  thickness  at  this  point  by  receiyiDg 
a  layer  of  fibres  (derived  from  the  root  of  the  aorta  and  cameas  columnse)  upon 
its  internal  surface,  from  the  right  surface  of  the  septum  ventriculomm ;  it  is 
then  continued  onwards  in  a  spiral  direction  from  left  to  right,  around  the  lower 
third  of  the  anterior  surface,  and  the  middle  third  of  the  posterior  surface  of  the 
right  ventricle  to  the  posterior  border  of  the  septum.  From  the  latter  poiDt, 
the  short  band  is  prolonged  around  the  posterior  and  outer  border  of  the  left 
ventricle  to  the  anterior  surface  of  the  base  of  that  ventricle,  and  is  in.<ierted  into 
the  anterior  border  of  the  left  auriculo-ventricular  ring  and  anterior  part  of  the 
root  of  the  aorta  and  pulmonary  artery. 

The  Ijong  or  basxal  band,  at  the  anterior  border  of  the  septum,  passes  diieetly 
backwards  through  the  septum  (forming  its  middle  layer),  to  the  posterior  ven- 
tricular groove,  where  it  becomes  joined  by  fibres  derived  from  the  root  of  the 
pulmonary  artery.  It  then  winds  spirally  around  the  middle  and  upper  third 
of  the  left  ventricle  to  the  anterior  border  of  the  septum,  where  it  is  connected 
by  means  of  its  internal  surface  with  the  superior  fibres  derived  from  the  aorta, 
which  form  part  of  the  right  wall  of  the  septum.     From  this  point  it  is  oontiuiied 


I 


FIBRES    OF    THE    AURICLES.  501 

around  the  upper  third  of  the  anterior  and  posterior  surface  of  the  right  ventri- 
cle to  the  posterior  border  of  the  septum,  where  it  is  connected  with  the  fibres 
constituting  the  right  sur&ce  of  the  septum  ventriculorum.  At  the  latter  point 
the  fibres  of  this  band  begin  to  be  twisted  upon  themselves,  like  the  strands  of 
a  rope,  the  direction  of  the  twist  being  from  below  upwards.  This  arrangement 
of  fibres  is  called  by  Mr.  Searle  '<  the  rope  ',*  it  is  continued  spirally  upwards, 
forming  the  brim  of  the  left  ventricle,  to  the  anterior  surface  of  the  base  of 
that  ventricle,  where  the  twisting  of  the  fibres  ceases.  The  long  band  then 
curves  inwards  towards  the  septum,  and  spreads  out  upon  the  left  surface  of 
the  septum  into  the  broad  and  thick  layer  of  fibres  with  which  this  description 
commenced. 

The  most  inferior  of  the  fibres  of  the  left  surface  of  the  septum  ventriculorum, 
after  winding  spirally  around  the  internal  surface  of  the  apex  of  the  left  ventri- 
cle, so  as  to  close  its  extremity,  form  a  small  fasciculus,  which  is  excluded  from 
the  interior  of  the  ventricle,  and  expands  in  a  radiated  manner  over  the  surface 
of  the  heart,  constituting  its  superficial  layer  of  fibres.  The  direction  of  these 
fibres  is,  for  the  most  part,  oblique,  passing  from  left  to  right  on  the  anterior, 
and  from  right  to  left  on  the  posterior  surface  of  the  heart,  becoming  more 
longitudinal  near  its  base,  and  terminating  by  being  inserted  into  the  fibrous 
rings  of  the  auriculo-ventricular  openings,  and  of  the  pulmonary  artery  and 
aorta.  Over  the  right  ventricle,  the  superficial  fibres  are  increased  in  number 
by  the  addition  of  accessory  fibres  from  the  right  surface  of  the  septum,  which 
pierce  the  middle  layer,  and  take  the  same  direction  as  the  superficial  fibres 
from  the  apex  of  the  left  ventricle,  and  of  other  accessory  fibres  from  the  surface 
of  both  ventricles. 

From  this  description  it  will  be  perceived  that  the  superficial  layer  of  fibres 
is  very  scanty,  and  is  pretty  equally  distributed  over  the  surface  of  both  ventri- 
cles. The  middle  layer  of  both  ventricles  is  formed  by  the  two  bands,  short 
and  long.  But  the  internal  layer  of  the  two  ventricles  is  very  differently  con- 
stituted ;  that  of  the  left  is  formed  by  the  spiral  expansion  of  the  fibres  of  the 
rope,  and  of  the  two  columns  papillares;  that  of  the  right  remains  to  be  de- 
scribed. The  septum  ventriculorum  also  consists  of  three  layers,  a  left  layer j 
the  radiated  expansion  of  the  rope  and  cameae  columns ;  a  middle  layer,  the 
k>ne  band ;  and  a  rii/ht  layer,  belonging  to  the  proper  wall  of  the  right  ven- 
tricley  and  continuous  both  in  front  and  behind  with  the  long  band,  and  in 
front  also  with  the  short  band,  and  with  the  superficial  layer  of  the  right 
Tcntricle. 

The  Internal  layer  of  the  right  ventricle  is  formed  by  fasciculi  of  fibres  which 
arise  from  the  right  segment  of  the  root  of  the  aorta,  from  the  entire  circumfe- 
rence of  the  root  of  the  pulmonary  artery,  and  from  the  bases  of  the  columnar 
papillarea.  The  fibres  from  the  root  of  the  aorta,  associated  with  some  from  the 
camesB  columnse,  constitute  a  layer  which  passes  obliquely  forwards  upon  the 
right  side  of  the  septum.  The  superior  fibres  coming  directly  from  the  aorta 
join  the  internal  suriface  of  the  long  band  at  the  anterior  border  of  the  septum, 
while  the  lower  two-thirds  of  the  layer  are  continuous  with  the  internal  suriace 
of  the  short  band,  some  of  its  fibres  piercing  that  band  to  augment  the  number 
of  superficial  fibres.  The  fibres  derived  from  the  root  of  the  pulmonary  artery, 
conjoined  with  those  from  the  base  of  one  of  the  columns  papillares,  curve  for- 
wards from  their  origin,  and  wind  obliquely  downwards  and  backwards  around 
the  internal  surface  of  the  wall  of  the  ventricle  to  the  posterior  border  of  the 
■eptum,  where  they  become  continuous  with  the  long  band,  directly  that  it  has 
passed  backwards  through  the  septum. 

Fibret  of  the  AuricUs.  —  The  fibres  of  the  auricles  are  disposed  in  two  layers, 
external  and  internal.  The  Internal  layer  is  formed  of  fasciculi  which  arise 
from  the  fibrous  rings  of  the  auriculo-ventricular  openings,  and  proceed  upwards 
to  enlace  with  each  other,  and  constitute  the  appendices  auricularum.     These 
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fosciculi  are  parallel  in  their  arraDgement,  aad  id  the  appendioea  form  projec- 
tioQB  and  give  rise  to  the  appearance  which  is  denominated  masoali  pectioati. 
Id  their  courae  thej  give  off  branches  which  connect  adjoining  iuoiciili,  and 
fonn  a  columnar  interlacement  between  them. 

External  Layer. — The  fibres  of  the  right  aaricle  having  completed  the  appen- 
dix, wind  from  left  to  right  around  the  right  border  of  this  aoriole,  and  attmg 
its  anterior  aspect,  beneath  the  appendix,  to  the  anterior  surface  of  the  septam. 
From  the  septum  ihey  are  continued  to  the  anterior  surfaee  of  the  left  auricle, 
where  they  separate  into  three  bands,  superior,  anterior,  and  posterior.  The 
tttperior  band  proceeds  onwards  to  the  appendix,  and  enoii^lea  ue  apex  of  the 
auricle.  The  anttrior  bond  passes  to  the  left,  beneath  the  appendix,  and  winds 
as  a  broad  layer  completely  around  the  base  of  the  auricle,  and  through  the  sep- 
tum to  the  root  of  the  aorta,  to  which  it  is  partly  attached,  and  from  this  point 
is  continued  onwards  to  the  appendix,  where  its  fibres  terminate  by  interlaoog 
with  the  musculi  pectinati.  T^ie potierior  band  crosses  the  left  auricle  obliquely 
to  its  posterior  part,  and  winds  from  left  to  right  around  its  base,  enoiroling  tM 
openings  of  the  pulmonary  veins;  some  of  its  fibres  are  lost  on  the  snr&ce  of 
the  auricle,  othera  are  continued  onwards  to  the  base  of  the  aorta;  and  ■  third 
set,  forming  a  small  band,  are  prolonged  along  the  anterior  edge  of  the  appendix 
to  its  apex,  where  they  are  continuous  with  the  mperior  hand.  The  septan 
auricularum  has  four  sets  of  fibres  entering  into  its  formation ;  1.  The  fibres 
arising  from  the  auricnlo-Tentricular  rings  at  each  side ;  2.  Fibres  ari^ng  from 
the  root  of  the  aorta,  which  pass  upwards  to  the  transverse  band,  and  to  the  root 
of  the  superior  cava ;  3.  Those  fibres  of  the  anterior  band  that  pass  through  the 
lower  part  of  the  septum  in  their  course  around  the  left  auricle ;  and,  4.  A 
slender  fasciculus,  which  crosses  through  the  septum  from  the  posterior  part  ti 
the  right  auric ulo- ventricular  ring  to  the  left  auricle. 

It  will  be  remarked,  from  this  description,  that  the  left  aonole  is  considenhly 
thicher  and  more  muscular  than  the  right. 

Fia,  3IH.  Minute  structure. — The  Pericardium  is  a  thin 

layer,  composed  of  a  network  of  fine  elastic  fibres,  adhe- 
rent by  the  deep  surface  to  the  muscular  struotore  of  the 
heart,  and  supporting  on  its  free  surface  a  single  or  doabh 
lamina  of  teaselated  epithelium.  Beneath  the  perica^ 
dium,  especially  in  the  grooves  of  the  heart,  is  more  or 
less  adipose  tissue,  which  is  sometimes  distributed  mmt 
extensively  over  the  surface  of  the  organ. 

The  Endocardium,  or  lining  membrane  of  the  heut, 
is  also  thin,  but  thicker  in  the  auricles  than  in  the  ven- 
tricles, and  especially  in  the  left  auricle.  It  conebts  of 
three  layers,  namely,  1,  a  thin  stratum  of  white  fibrooi 
areolar  tissue,  which  connects  it  to  the  muscnlar  strot- 
tnre :  2,  a  middle  layer,  composed  of  elastic  tissue,  whid 
is  so  abundant  in  the  auricles  as  (o  coostitate  a  thin  el»- 
tic  membrane  possessed  of  several  laminn  :  and,  S,  an 
epithelium,  consisting  of  a  single  or  double  layer  of  more 
r  less  elongated  or  polygonal,  flattened  nucleated  cells. 
The  surface  of  the  middle  layer,  on  which  the  epithehnm 
u"  »>'T'"ttn  i"""  '"  i™hedded,  presents  a  smooth  stratum  of  fine  elastJii 
Aftf^  Ktn!ik.r  fi*"^^'  =™nsed  longitudinally,  whUe  the  chief  thickness 

of  the  layer  ia  made  up  of  fine  aud  ooaree  elastic  d^ 
works,  connected  by  a  matrix  of  areolar  tissue,  in  the  meshes  of  which  arc 
numerous  scattered  nuclei.  In  the  ventricles  the  endocardium  is  transparent; 
in  the  auricles,  particularly  the  left,  it  is  opake  and  white,  and  oontinnoiis  wiA 
the  lining  membrane  of  the  vessels  which  open  into  the  heart. 
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The  MuMTwlar  Fibret  are  more  slender  and  friable  than  those  of  the  rest  of  the 
mnBCQlar  sjstem;  the  sarcolemma  is  more  delicate  j  the  longitadinal  markings 
■nd  Doolei  more  apparent;  the  fibres,  more  closelj  onited  together,  have  leas 
intcrreniDg  areolar  tissue,  are  inextricably  interliced,  aod 
form  iDDumerahle  aDastomosini;  plexuses,  a  character  pecu-  Fio,  SIB. 

liar  to  the  mnacular  structure  of  the  heart.  The  nuclei  are 
placed  ID  the  axis  of  the  fibre  and  in  the  same  aituatioD  are 
found  rows  of  minute  fatty  granules,  which  are  excessively 
mnl^plied  in  htij  degenerslion  of  the  heart. 

The  avrtculo-ventricular  valvw  are  composed  of  two  layera 
of  endocardium,  connected  in  the  body  uf  the  valve  by  areolo- 
fibrons  tissue,  mingled  with  a  network  of  elastic  fibres;  to- 
wards the  edges  of  the  valve,  the  two  layers  become  blended 
with  each  other,  and  form  a  aingle  membrane.  The  chorda 
lendinem  consist  of  s  fasciculus  of  tendinous  fibres  invested 
by  a  thin  layer  of  endocardium.  The  lemi/unar  valve*  are 
oompoeed  of  a  thin  stratum  of  elastic  and  areolar  tissue, 
the  elastic  tissue  forming  a  fine  network  in  the  substance  of 
the  latter,  and  tho  free  sur&ce  heiug  invested  by  k  single 
or  double  layer  of  epithelium.  hurt.    After  KSiU- 

VeueU  and  Nerves. — The  arteriet  of  the  heart  are  derived  ker. 
from  the  left  and  right  coronary ;  the  copillan'et  form  a  fine 
network  aroand  the  mnscolar  foscionli  as  in  other  muscles ;  the  vein*  accom- 
pany the  arteries,  and  empty  themselves  by  the  common  coronaiT  vein  into  the 
right  auricle ;  the  vense  minimn  or  venie  Thebeaii  discharging  their  blood 
directly  into  the  auricle.  The  semilunar  valves  are  an  exceptjou  to  the  rest  of 
the  vaJvcB  of  the  heart,  in  having  no  bloodvessels.  Lvmphatie  veuelt  are 
scanty  iu  the  bag  of  the  pericardium,  bat  numerous  beneath  the  membrana  pro- 

Eia;  they  follow  the  grooves  of  the  heart,  and  terminate  in  the  glands  situated 
neath  the  arch  of  the  aorta,  and  upon  the  bifurcation  of  the  trachea. 
The  Nerof*  of  the  heart  are  numerous,  and  derived  from  the  cardiac  plexuses, 
which  are  formed  by  filaments  from  the  sympathetic  and  pneumc^astnc  nerve, 
uid  reach  the  substance  of  the  organ  by  means  of  the  anterior  and  posterior 
coronary  plexus.  The  nervous  filaments  partly  accompany  the  vessels,  partly 
eross  their  course,  anastomose  with  each  other  at  acute  angles,  and  pierce  the 
sarfitce  of  the  heart  to  reach  its  substance  and  the  endocardium.  Tne  nerves 
are  Kiay,  being  composed  of  fiue  pale  fibres,  a  few  only  of  the  larger  nerves  oon- 
tsjning  in  addition  an  admixture  of  nnoleated  fibres.  The  minute  ^iform 
eDlargements  on  the  external  branches  are  not  ganglia,  bat  mere  thickenings  of 
the  neurilemma. 


ORGANS  OF  RESPIRATION  AND  VOICE. 

The  oi^DS  of  respiration  are  fhe  two  lungs,  with  their  air-tube,  the  trachea, 
to  the  upper  part  of  which  is  adapted  an  apparatus  of  cartilages,  conatitntiug 
the  organ  of  voice,  or  larynx. 


THK    LARYNX. 


The  Larynx  'u  situated  ^t  the  fore-part  of  the  neck,  between  the  trachea  and 
Imae  of  the  tongno.  It  is  a  short  tube,  of  an  hour-glass  form,  and  composed 
ct  eartUagtt,  tigamenU,  imucUt,  veMeU,  nerve*,  and  mMcmi  membrang. 
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The  Cartilages  are  the  — 

Thyroid,  Two  cornioula  laryngis, 

Cricoid,  Two  cuneiform, 

Two  arytenoid,  Epiglottis. 

The  Thyroid  (>vpr6«  cZSo;,  like  a  shield)  is  the  largest  cartilage  of  tbe  larynx : 
at  consists  of  two  lateral  portions,  or  alcR^  which  meet  at  an  angle  in  front,  and 
form  the  projection  which  is  known  hy  the  name  of  pomum  Adami,  In  the 
male,  after  puberty,  the  angle  of  union  of  the  two  also  is  acute ;  in  the  female, 
and  before  puberty  in  the  male,  it  is  obtuse.  Where  the  pomum  Adami  is  pro- 
minent, a  bursa  mucosa  is  often  found  between  it  and  the  skin. 

Each  ala  is  quadrilateral  in  shape,  and  forms  a  rounded  border  posteriorly, 
which  terminates  above,  in  the  superior  comii,  and  below,  in  the  inferior  comu. 
On  the  side  of  the  ala  is  an  oblique  line^  or  ridge^  directed  downwards  and 
forwards,  and  bounded  at  each  extremity  by  a  tubercle.  Into  this  line  the 
sterno-thyroid  muscle  is  inserted ;  and  from  it  the  thyro-hyoid  and  inferior  con- 
strictor take  their  origin.  In  the  receding  angle,  formed  by  the  meeting  of  the 
two  also,  on  the  inner  side  of  the  cartilage,  and  near  its  lower  border,  are 
attached  the  epiglottis,  chordao  vocales,  thyro-arytenoid  and  thyro-epiglottidean 
muscles. 

The  Cricoid  (xpixoi,  fI5o(,  like  a  ring)  is  a  ring  of  cartilage,  narrow  in  front, 
and  broad  behind,  where  it  is  surmounted  by  two  rounded  surfaces,  which  artic- 
ulate with  the  arytenoid  cartilages.  At  the  middle  line,  posteriorly,  is  a  verti- 
cal ridge  which  gives  attachment  to  the  oesophagus,  and  at  each  side  of  the 
ridge  are  the  depressions  which  lodge  the  crico-arytenoidei  postici  muscles.  On 
either  side  of  the  ring  is  a  gletioid  cavity,  which  articulates  with  the  inferior 
cornu  of  the  thyroid  cartilage. 

The  Arytenoid  cartilages  (apvrouVa,'  a  pitcher),  two  in  number,  are  triangular 
and  prismoid  in  form.  They  are  broad  and  thick  below,  where  they  articulate 
with  the  upper  border  of  the  cricoid  cartilage ;  pointed  above,  and  prolonged 
by  two  small  pyriform  fibro-cartilages,  comicula  laryngis  (capitula  Santorini), 
which  are  curved  inwards  and  backwards,  and  they  each  present  three  surfftoes, 
anterior,  posterior,  and  internal.  The  posterior  surface  is  concave,  and  lodges 
part  of  the  arytenoideus  muscle ;  the  internal  sur&ce  is  smooth,  and  forms  put 
of  the  lateral  wall  of  the  larynx ;  the  anterior  or  external  surface  is  rough  and 
uneven,  and  gives  attachment  to  the  chorda  vocalis,  thyro-arytenoideus,  crico- 
arytenoideus  lateralis  and  posticus,  and,  above  these,  to  the  base  of  the  cunei- 
form cartilage. 

The  Cuneiform  cartilages  are  two  small  cylinders  of  yellow  fibro-cartilage, 
about  seven  lines  in  length,  and  enlarged  at  each  extremity.  By  the  lower  end, 
or  base,  the  cartilage  is  attached  to  the  middle  of  the  external  surface  of  the 
arytenoid,  and  by  its  upper  extremity  forms  a  prominence  in  the  border  of  the 
arytcno-epiglottidean  fold  of  membrane.     They  are  sometimes  wanting. 

In  the  male,  the  cartilages  of  the  larynx  are  more  or  less  ossified,  particularly 
in  old  age. 

The  Epiglottis  (iiti'/Uattli,  upon  the  tongue)  is  a  fibro-cartilage  of  a  yellowish 
color,  studded  witn  a  number  of  small  mucous  glands,  which  are  lodged  in  shal- 
low pits  on  its  surface.  It  is  shaped  like  a  cordate  leaf,  and  placed  immediately 
in  front  of  the  opening  of  the  larynx,  which  it  closes  completely  when  the  larynx 
is  drawn  up  beneath  the  base  of  the  tongue.  It  is  attached  by  its  point  to  the 
receding  angle  of  the  thyroid  cartilage. 

>  This  derlTatioD  has  reference  to  the  appearance  of  both  cartilages  taken  together  and 
covered  by  macous  membrane.  In  animals,  which  were  the  principal  sabjecta  of  distee- 
tion  among  the  ancients,  the  opening  of  the  larynx  with  the  arytenoid  cartilages  bears  a 
curious  resemblance  to  the  mouth  of  a  pitcher  with  a  large  spout. 
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IiigamenU.^The  ligamenU  of  the  larynx  are  nnmeroiu,  and  may  be  arraneed 
into  four  groape :  1.  TboM  which  articiilat«  the  thjrroid  with  the  ob  bjoides. 
2.  Those  which  cooDect  it  with  the  crictud.  3.  Lig&menla  of  the  arytenoid 
eaitilaees.     4.  Ligameats  of  the  epiglottis. 

1.  The  ligamenta  which  connect  the  thyroid  cartilage  with  the  os  hyoidea  are 
three  in  numher. 

Two  Thj/ro-kjfoidean  ligamenU  pass  between  the  superior  corona  of  the  thy- 
raid  and  the  extremities  of  the  greater  comna  of  the  os  hyoidcs :  a  seaaraoid 
bone  or  cartilage  is  found  in  each. 

The  Thyro-hyoidean  memltrane  \b  a  broad  membranoiu  layer,  oconpying  the 
entire  apace  between  the  upper  border  of  the  thyroid  cartilage  and  the  upper 
and  inner  border  of  the  os  hyoidea.  It  is  pierced  by  the  superior  laryngeal 
nerre  and  artery. 

2.  The  ligBUients  connecting  the  thyroid  to  the  cricoid  cartilage  are  also  three 
ID  number. 

Two  CaptvJar  liffataenli,  with  their  synovial  memhranea,  which*form  the 
articulation  between  the  inferior  oornua  of  the  thyroid  and  the  sides  of  the  ori- 
ccnd ;  and  the  crico-thyroidean  membrane. 

The  Crico-thyroidean  membrane  is  a  fan-shaped  layer  of  yellow  elastic  tiaine, 
thick  in  front  (middle  cHco-thyroidean  ligament)  and  thinner  at  each  side 
(lateral  crico-thvroidean  ligament).  It  is  attached  by  ita  apex  to  the  lower 
border  and  receding  angle  of  the  thyroid  cartilage,  and  by  ita  expanded  margin 
to  the  upper  border  of  the  cricoid  and  base  of  the  arytenoid  cartilages.  Supe- 
rioriy  it  is  continuous  with  the  inferior  margin  of  the  chordte  vocales.  The 
front  of  the  crico-thyroidean  membrane  is  crcaned  by  a  small  artery,  the  inferior 
laryngeal,  and  is  the  spot  selected  for  the  operation  of  lanngotomy.  Laterally 
it  is  covered  in  by  the  crieo-thyroidci  and  crico-arytcnoidei  lateralcs  muscles. 

8.  The  ligaments  of  the  arytenoid  cartilaeei  are  eight  in  number. 

Two  Captular  ItgamenU,  with  synovial  membranes,  which  articulate  the 
arytenoid  cartilages  with  the  cricoid,  strengthened  behind  by  tvo  potUrior  erico- 
aryfenoid  bauds  or  ligaments;  and  the  superior  and  inferior  thyro-arytenoid 
ligaments. 


Vebtical  iKCtioir  or  tbi!  L*aTvi,  laowiiia  its  lisi- 
Ha>Ti.  1.  Bad7  of  ea  b;oid«.  1.  lU  grut  cornD. 
1.  Lcuer  cornn.  <■  Ala  of  tha  IbTrold  ortUiigt.  i.  8a- 
piriar  eornu.  6.  Infirior  eornn.  T.  Pomnm  Aduoi. 
S,  8.  Thyro-hToideKi  mcmbnni;  the  opening  in  the 
Mtmbimne  immediiMl;  nbore  the  poiterior  flgnn  It  for 
tta«  punp  or  ths  inperior  Ur7ns<nl  DCrre  Mid  artery. 
9.  ThjTO-hjoidein  lignmint;  thi  igatt  U  pUccd 
immedUtcly  abore  Ibe  aeaunoid  bone  or  saniligs. 
a.  Epiflottii.  b.  Ujo-epigloltio  ligamenL  e.  Thjro- 
(piflnltic  llgameDt  d.  Arjtanoid  eanilaga;  inner  inr- 
Ikee.  t.  Oulcr  angle  of  bale  of  arjUooid  earllUge. 
/.  Coraienlnm  laryngii.  g.  Cnneiform  earlilage.  A.  Sa~ 
perior  thjro-arytenoid  ligamenL  i.  Inferior  tbjro- 
■rrlenoid  ligament,  or  chorda  (Dealii,  tbe  elliptical 
apace  between  the  tiro  Ibjro-arjtenoid  ligauenU  la  (he 
rentriele  of  the  larjni.  k.  Cricoid  cartilage.  L  Lateral 
portion  ot  the  erica -lb  jroldean  membrane.  <■.  Central 
portjpn  of  the  iime  membnuit.  a.  Upper  ring  of  tracbea. 
•.  Sectina  of  Iithmu  of  thjroid  gtand.  p.  f.  LoTator 
glandula  tbyrr^dev. 


The  luptrior  tHj/riMirgUnoid  lu/amenU  are  two  thin  banda  of  yellow  elastic 
issue  attached  in  front  to  tbe  receding  angle  of  the  thyroid  cartilage,  and  behind 
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to  the  anterior  and  ioner  border  of  each  arytenoid  cartilage.  The  lower  border 
of  this  ligament  constitutes  the  upper  boundary  of  the  ventricle  of  the  larynx, 
and  the  fold  of  mucous  membrane  caused  by  its  prominence  has  been  called  the 
superior  or  false  chorda  vocalis. 

The  inferior  ihyro-arytenoid  ligaments  or  true  chorda  vocales,  are  thicker 
than  the  superior,  and  like  them  composed  of  yellow  elastic  tissue.  Each  liga- 
ment is  attached  in  front  to  the  receding  angle  of  the  thyroid  cartilage,  and 
behind  to  the  anterior  angle  of  the  base  of  the  arytenoid.  The  inferior  border 
of  the  chorda  yocalis  is  continuous  with  the  lateral  expansion  of  the  crico-thyroid 
ligament.  The  superior  border  forms  the  lower  boundary  of  the  yentricle  of  the 
larynx.  The  space  between  the  two  chordao  vocales  is  the  glottis  or  nma 
glottidis. 

4.  The  ligaments  of  the  epiglottis  are  five  in  number,  namely,  three  glosso- 
epiglottic,  hyo-epiglottio,  and  thyro-epiglottic. 

The  glosso-epiglottic  ligaments  (frsena  epiglottidis)  are  three  folds  of  mucous 
membrane,  which  connect  the  anterior  surface  of  the  epiglottis  with  the  root  of 
the  tongue.  The  middle  of  these  contains  elastic  tissue.  The  hyo-epiglottic 
ligament  is  a  band  of  yellow  elastic  tissue  passing  between  the  anterior  aspect 
of  the  epiglottis  near  its  apex,  and  the  upper  margin  of  the  body  of  the  os 
hyoides.  The  thyroepiglottic  ligament  is  a  long  and  slender  fasciculus  of  yellow 
clastic  tissue,  which  embraces  the  apex  of  the  epiglottis,  and  is  inserted  into  the 
receding  angle  of  the  thyroid  cartilage  immediately  below  the  anterior  fissure 
and  above  the  attachment  of  the  chordae  vocales. 

Muscles, — The  muscles  of  the  larynx  are  eight  in  number;  the  five  larger  are 
the  muscles  of  the  chordao  vocales  and  rima  glottidis ;  the  three  smaller  are  mus- 
cles of  the  epiglottis. 

[These  are  the  intrinsic  muscles  (the  extrinsic  muscles  which  move  the  larynx 
as  a  whole  have  been  previously  described).  They  exist  in  pairs,  with  the  ex- 
ception of  the  arytenoideus,  which  is  a  single  muscle.] 

The  five  muscles  of  the  chordae  vocales  and  rima  glottidis,  arc — 

Crico-thyroid,  Thyro-airtenoideus, 

Crico-arytenoideus  posticus,  Arytenoideus. 

Crico-arytenoideus  lateralis, 

The  Crico-thyroid  muscle  arises  ftt)m  the  anterior  surface  of  the  cricoid  carti- 
lage, and  passes  obliquely  outwards  and  backwards  to  be  inserted  into  the  lower 
and  inner  border  of  the  ala  of  the  thyroid,  from  its  tubercle  as  far  back  as  the 
inferior  comu. 

The  Crico-arytenoideus  posticus,  arises  from  the  depression  on  the  posterior 
surface  of  the  cricoid  cartilage,  and  passes  upwards  and  outwards  to  be  inserted 
into  the  outer  angle  of  the  base  of  the  arytenoid. 

The  Crico-arytenoideus  lateralis,  arises  from  the  upper  border  of  the  side  of 
the  cricoid,  and  passes  upwards  and  backwards  to  be  inserted  into  the  outer 
angle  of  the  base  of  the  arytenoid  cartilage. 

The  Thyro-arytenoideus,  arises  from  the  receding  angle  of  the  thyroid  carti- 
lage, close  to  the  outer  side  of  the  chorda  vocalis,  and  passes  backwards  parallel 
with  the  cord,  to  be  inserted  into  the  base  and  outer  surface  of  the  aiytendd 
cartilage. 

The  Arytenoideus  muscle  occupies  the  posterior  concave  surfiuse  of  the  aiytc- 
noid  cartilages,  between  which  it  is  stretched.  It  consists  of  three  planes  of 
transverse  and  oblique  fibres;  hence  it  was  formerly  considered  as  several 
.Duscles,  under  the  names  of  transversi  and  ohliqui. 
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Tbe  three  miuoleB  of  tbe  epiglotds  are  — 

Thyro-epiglottidens, 

AiytoDo-epigloUidens  anperior, 

ATTteno-epigloUideos  inferior. 
The  Thsfro^tglaliideiu  appears  to  be  fonoed  by  the  upper  fibres  of  the  thjro- 
aiytenoidens  miucle ;  thej  spread  ont  on  the  eilenial  anrface  of  the  aacouliu 
laiyDgis,  and  in  the  aryteuo-epiglottidean  fold  of  mucooa  memhrane,  on  which 
thej  are  loat;  a  few  of  tbe  anterior  fibret  being  oontiotied  oDwarda  to  the  side 
(tf  the  epiglottis  (depressor  epiglottidis). 

Fig.  821.  ng.  S22. 


Thyroid  uriilkge,  rigbt  da.  t.  AioCDdiog  tbtnoid  cibtilisi  bemotid,  I.  Lsft  da 
coroD.  3.  Doeeii  din  ■  coma.  I.T.Crioold  of  tb^RtldcsrliUgc.  I.  Kightirytcnoidear- 
e*itiIaK<.  i,  i-  AijXtviM  eutitigt*.  S.  tilage.  S.  Cornicaliim  lirjngii.  4.  Cri- 
Ar7tetioJd«u(  maicle,  coniitUng  of  Dbliqua  cold  cartilage.  S.  Crico.atjtenoideiu  poi. 
and  iraDinns  fauienlL  T.  CrleodujU-  tlooi ddkIi.  S.Crin-aryWnoidcuilatfiaiii. 
Doidei  poillci  muMle*.     8.  Epifflartii.  T.  ThjrD.arjIcnoidcai.    8.  Criea-ib^roidcaa 

mtDibraiii.     9.  Od«  half  tli«  tpiglollia.    10. 

rpper  part  of  tracbai. 

The  Arj/tmo-eptaloUideuM  tupen'or  consists  of  a  few  scattered  uiuscular  fibre*, 
which  pass  forwards  in  the  fold  of  mnoous  membrane  forming  the  lateral  boan- 
dsry  of  the  entrance  into  the  larynx,  from  tbe  apex  of  tbe  arytenoid  cartilage  to 
tbe  side  of  tbe  epiglottis. 

The  Argteno-epigloltideut  inferior,  described  by  Hilton,  and  closely  connected 
with  the  saccolos  larjngis,  may  be  seen  by  raising  the  mucous  membrane  imme- 
diately above  the  ventricle  of  the  larynx.  It  an'iei  by  a  narrow  and  fibrous 
origin  from  the  arytenoid  cartilage,  just  above  the  attachment  of  the  chorda  vo- 
ealis ;  and  passing  forwards  and  a  little  upwards,  expands  over  the  upper  half  or 
two-thirds  of  the  aacculus  laryngis ;  it  is  interted  by  a  broad  attachment  into  the 
side  of  the  epiglottis. 

Action*. — From  a  careful  examination  of  the  mnscles  of  tbe  larynx.  Bishop' 
conclndes  that  the  crico-erytenoidei  poetici  open  the  glottis,  while  all  tbe  rest 
dose  it.  Tbe  arytenoideos  approximates  the  arytenoid  cartilages  posteriorly, 
and  the  crico-arytenoidei  laterales  and  thyro-arytenoidei  anteriorly;  the  latter, 
moreover,  close  the  glottis  mesially.  The  orico-thyroidei  are  tensors  of  the 
chordaa  vocales,  and  these  mnsoles,  together  with  tbe  thyro-arytenoidei,  regulate 
the  tension,  position,  and  vibrating  length  of  the  vocal  cords. 

The  crico-tbyroid  muscles  effect  the  tension  of  the  cbordce  vooales  by  rotating 

the  cricoid  on  the  inferior  coraua  of  tbe  thyroid ;  by  this  action  the  anterior 

portion  is  drawn  upwards,  and  made  to  approximate  the  inferior  border  of  tbe 

t  Cjcloptsdia  of  Aoatonr  sod  Phyiiolop,  art.  Larjni. 
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thyroid,  while  the  posterior  and  superior  border  of  the  cricoid,  together  with  the 
arytenoid  cartilages,  is  carried  backwards.  The  crico-arytenoidei  postici  sepa- 
rate the  chordad  vocales  by  drawing  the  outer  angles  of  the  arytenoid  cartilages 
outwards  and  downwards.  The  crico-arytenoidei  laterales,  by  drawing  the  outer 
angles  of  the  arytenoid  cartilages  forwards,  approximate  the  anterior  angles  to 
which  the  chordss  vocales  are  attached.  The  thyro-arytenoidei  draw  the  aryte- 
noid cartilages  forwards,  and,  by  their  connexion  with  the  ohordse  vocales,  act 
upon  the  whole  length  of  those  cords. 

The  thyro-epiglottideus  acts  principally  by  compressing  the  glands  of  the  sac- 
cuius  laryugis  and  the  sacculus  itself;  by  its  attachment  to  the  epiglottis  it 
would  act  feebly  upon  that  valve.  The  aryteno-epiglottideus  superior  serves  to 
keep  the  mucous  membrane  of  the  sides  of  the  opening  of  the  glottis  tense,  when 
the  larynx  is  drawn  upwards  and  the  opening  closed  by  the  epiglottis.  Of  the 
aryteno-epiglottideus,  the  "functions  appear  to  be,"  writes  Mr.  Hilton,  "to 
compress  the  subjacent  glands  which  open  into  the  pouch ;  to  diminish  the 
capacity  of  that  cavity,  and  change  its  form ;  and  to  approximate  the  epiglottis 
and  the  arytenoid  cartilage.'' 

Mucoun  Membrane,  — The  aperture  of  the  larynx  is  a  triangular  or  cordiform 
opening,  broad  in  front  and  narrow  behind;  bounded  anteriorly  by  the  epi- 
glottis, posteriorly  by  the  arytenoideus  muscle,  and  on  either  side  by  a  fold  of 
mucous  membrane  stretched  between  the  side  of  the  epiglottis  and  the  apex  of 
the  arytenoid  cartilage.  On  the  margin  of  this  art/teno-epiglottidean  fold  the 
cuneiform  cartilage  forms  a  prominence  more  or  less  distinct.  The  cavity  of  the 
larynx  is  divided  into  two  parts  by  an  oblong  constriction  produced  by  the 
prominence  of  the  chordsd  vocales.  That  portion  of  the  cavity  which  lies  above 
the  constriction  is  broad  and  triangular  above,  and  narrow  below ;  that  which  is 
below  it,  is  narrow  above  and  broad  and  cylindrical  below,  the  circumference  of 
the  cylinder  corresponding  with  the  ring  of  the  cricoid ;  while  the  space  included 
by  the  constriction  is  a  narrow,  triangular  fissure,  the  glottis  or  rima  glottidu. 
The  form  of  the  glottis  is  that  of  an  isosceles  triangle,  bounded  on  the  sides  by 
the  chordae  vocales  and  inner  surface  of  the  arytenoid  cartilages,  and  behind  by 
the  arytenoideus  muscle.  Its  length  is  greater  in  the  male  than  in  the  female, 
and  in  the  former  measures  somewhat  less  than  an  inch.  Immediately  above 
the  prominence  caused  by  the  chorda  vocalis,  and  extending  nearly  its  entire 
.  length  on  each  side  of  the  cavity  of  the  larynx,  is  an  elliptical  fossa,  the  ven* 
tride  of  the  larynx.  This  fossa  is  bounded  below  by  the  chorda  vocalis,  which 
it  serves  to  isolate,  and  above  by  a  border  of  mucous  membrane  folded  upon  the 
lower  edge  of  the  superior  thyro-arytenoid  ligament  (superior  or  false  chorda 
vocalis).  The  whole  of  the  cavity  of  the  larynx,  with  its  prominences  and 
depressions,  is  lined  by  mucous  membrane,  which  is  continuous  superiorly  with 
that  of  the  mouth  and  pharynx,  and  inferiorly  is  prolonged  through  the  trachea 
and  bronchial  tubes  into  the  lungs.  In  the  ventricles  of  the  larynx  the  mucous 
membrane  forms  a  caecal  pouch  of  variable  size,  termed  by  Hilton  the  stuxulus 
lari/ngi$}    The  sacculus  laryngis  is  directed  upwards,  sometimes  extendiog  as 

'  This  sao  was  described  by  Mr.  Hilton  before  he  was  aware  that  it  had  already  been 
pointed  out  by  the  older  anatomists.  I  myself  made  a  dissection,  of  the  same  sac  in  an 
enlarged  state,  daring  the  month  of  August,  1637,  without  any  knowledge  of  either  Mr. 
Hilton's  labors  or  Morgagni's  account.  The  sac  projected  considerably  above  the  upper 
border  of  the  thyroid  cartilage,  and  the  extremity  had  been  snipped  off  at  one  aide  in  the 
removal  of  the  muscles.  The  larynx  was  sent  to  me  by  Dr.  Qeorge  Moore;  he  had 
obtained  it  from  a  child  who  died  of  bronchial  disease ;  and  he  conceived  that  Uiis  pecu- 
liar disposition  of  the  mucous  membrane  might  possibly  explain  some  of  the  symptoms  by 
which  the  case  was  accompanied.  Cruveilhier  made  the  same  observation  in  ignorance  of 
Morgagni's  description,  for  we  read  in  a  note  at  page  677,  vol.  ii.  of  his  Anatamu  Dt- 
tcriptivt,  — **  J'ai  vu  pour  la  premiere  fois  cette  arri^re  cavit^  ches  un  individa  affeot6  de 
phthisic  laryng^e,  od  elle  dtait  tr^s-d6velopp4e.  Je  fis  des  recherches  sur  le  lairax 
i'autres  individus,  et  je  trouvai  que  cette  disposition  6tait  constante.   Je  ne  savaia  pas  aion 


I 


THE    TRACHEA.  509 

high  as  the  upper  border  of  the  thyroid  cartilage,  and  occasional! j  abbve  that  bor- 
der. When  dissected  from  the  interior  of  the  larynx  it  is  found  covered  bj  the  arj- 
teno-epiglottideus  muscle  and  a  fibrous  membrane,  which  latter  is  attached  to  the 
superior  thjro-arytenoid  ligament  below ;  to  the  epiglottis  in  front ;  and  to  the 
upper  border  of  the  thyroid  cartilage  above.  If  examined  from  the  exterior  of 
the  larynx,  it  will  be  seem  to  be  covered  by  the  Ihyro-epiglottideus  muscle.  On 
the  surface  of  its  mucous  membrane  are  the  openings  of  sixty  or  seventy  small 
racemose  glands,  which  are  situated  in  the  submucous  tissue,  and  give  to  its 
external  surface  a  rough  and  ill-dissected  appearance.  The  secretion  from  these 
glands  is  intended  for  the  lubrication  of  the  chordsB  vocales,  and  is  directed 
upon  them  by  two  small  valvular  folds  of  mucous  membrane,  which  are  situated 
at  the  entrance  of  the  sacculus.  The  mucous  membrane  is  closely  connected  to 
the  epiglottis  and  to  the  chordss  vocales,  on  the  latter  being  remarkable  for  its 
thinness.  It  is  invested  by  a  columnar  ciliated  epithelium  as  high  up  as  the 
'  superior  folds  of  the  ventricle  of  the  larynx  and  lower  half  of  the  epiglottis. 

Glands.  —  The  mucous  membrane  of  the  larynx  is  furnished  with  an  abun- 
dance of  mucous  glands ;  many  of  these  are  situated  on  the  epiglottis,  in  the  sac- 
culus laryngis,  and  in  the  aryteno-epiglottidean  folds,  where  they  are  termed 
arytenoid.  The  body  known  as  the  epiglottic  gland  is  merely  a  mass  of  areolar 
and  adipose  tissue,  situated  in  the  triangular  space  between  the  front  surface 
of  the  apex  of  the  epiglottis,  the  hyo-epiglottidean  and  the  thyro-hyoidean 
ligament. 

Vei$eU  and  Nerves,  —  The  Arteries  of  the  larynx  are  derived  from  the  supe- 
rior and  inferior  thyroid.  The  Nerves  are  the  superior  laryngeal  and  recurrent 
laryngeal ;  both  branches  of  the  pneumogastric.  The  two  nerves  communicate 
with  each  other;  but  the  superior  laryngeal  is  distributed  principally  to  the 
mucous  membrane  at  the  entrance  of  the  larynx ;  the  recurrent,  to  the  muscles. 

THE    TRACHEA. 

The  Trachea  or  wind-pipe  is  cylindrical  for  about  two-thirds  of  its  circum- 
ference, and  flattened  on  the  posterior  third,  where  it  rests  on  the  oesophagus ; 
it  extends  from  opposite  the  fifth  cervical  vertebra  to  opposite  the  third  dorsal, 
where  it  divides  into  the  two  bronchi.  The  length  of  the  trachea  is  about  four 
inches,  and  its  diameter  from  side  to  side  nearly  an  inch  ]  it  is  somewhat  larger 
in  the  male  than  in  the  female.  The  right  bronchus,  larger  than  the  left,  passes 
off  nearly  at  right  angles,  to  the  upper  part  of  the  corresponding  lung.  The 
left  descends  obliquely,  and  passes  beneatli  the  arch  of  the  aorta,  to  reach  the 
left  lung. 

It  b  composed  of  cartilaginous  rings,  fibrous  membrane,  muscular  fibres, 
elastic  tissue,  and  is  lined  by  mucous  membrane. 

The  Cartilaginous  rings  are  from  fifteen  to  twenty  in  number,  and  extend 
for  two-thirds  around  its  cylinder,  being  deficient  at  the  posterior  part  The 
first  ring  is  received  within  the  lower  margin  of  the  cricoid  cartilage,  and  is 
broa^ler  than  the  rest ;  the  last  is  broad  at  the  middle  in  consequence  of  the 
prolongation  of  the  lower  border  into  a  triangular  process  which  curves  back- 
wards at  the  point  of  bifurcation.  The  posterior  extremities  of  the  rings 
are  rounded,  and  occasionally  one  or  two  rings  will  be  found  to  bifurcate. 

The  Fibrous  membrane  connects  the  rings  and  forms  a  thin  covering  to  them 
on  the  outer  surface.  Internally  it  does  not  reach  the  surface,  and  the  rings  have 
in  consequence  an  appearance  of  greater  prominence.  It  also  stretches  across 
between  the  rings  on  the  posterior  part  of  the  trachea. 

qoe  Morgagni  avait  indiqu^  et  fait  repr^senter  la  m6me  disposition."  CruTeilliier  com- 
pares its  form  Terj  aptly  to  a  "Phrygian  eatgue,"  and  Morgagni's  figure,  Advers.  1.  Epist. 
Anat.  8.  plate  2.  fig.  4,  has  the  same  appearance.  Bat  neither  of  these  anatomists  Dotic« 
the  glands  described  by  Mr.  Hilton. 
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er  KHUiker.  a.  ElUrnml 
of  longitudinal  (lutia  flbns.  b.  Hoi 
ncDM  (urhee  lijcr  of  Iht  mucotia 
brut.  a.  Round  Mil*,  d.  OtkI  in 
long  oella.    «.  CiliMed  sella. 


Fia.  323.  The  Xutevlar  Jibiti  are  disposed  tniu- 

vereely  acroM  the  space,  .between  the  ex- 

----*,.,'     tremities  of  the  rings  behind.     They  are 

.    I      placed  iDternally   to  the   fibrous    mem- 

The  Elattic  tiaue  is  disposed  in  loogii- 
tadioal  bnndles,  within  the  riogaj  and, 
iDternally  to  the  muscular  layer  behind. 

The  JUvcoitt  membrane,  which  is  palCf 
forms  the  intemal  liniog  of  the  tabe,  and 
has  opening  upon  iis  surface  the  excretory 
tnbes  of  nnmerona  mucous  glands;  it  is 
furnished  with  a  ciliated  columnar  epithe- 
lium, which  is  continuous  with  that  of 
the  larynx  above  and  the  bronchial  tubes 
below. 

The  Mwoui  glandi  are  small  ovdd 
bodies  situated  externally  to  the  fibnnu 
toenibrane,  between  that  membrane  and 
the  mnsculBr  layer  behind,  and  in  the 
Bubstance  of  the  fibrous  membrane  between  the  rings.  Their  ducts  open  Qpoo 
the  mucooa  membtane. 

TQTKOID    OLAND, 

The  thyroid  gland  or  body  is  a  blood-vaicular  gland;  in  otiier  words,  it 
secretes  into  the  nuitierous  cells  of  which  it  is  composed,  a  peculiar  fluid,  which, 
originally  separated  from  the  blood,  is  again  taken  up  by  the  veins  or  lymphatic 
vessels  or  both,  and  conveyed  into  the  circulation,  in  this  way  performing  some 
function  in  connexion  with  the  formation  or  renovation  of  the  blood.  It  is 
situated  on  the  trachea,  and  may  therefore  be  considered  in  this  place,  although 
bearing  no  part  in  the  function  of  respiration. 

This  gland  consists  of  two  lubes,  which  are  placed  one  on  each  aide  of  the 
trachea,  and  are  connected  with  each  other  by  means  of  an  uthmus,  which 
crosses  its  upper  rings,  usually  the  third  and  fourth ;  but  in  this  respect  there 
is  some  variety,  a  point  neeesaaiy  to  be  remembered  in  operations  on  the  trachea. 
The  lobes  are  somewhat  conical  in  ^hape,  being  larger  below  than  above,  and 
the  smaller  end  Is  continued  upwards  to  the  side  of  the  thyroid  cartilage.  The 
isthmus  is  connected  with  the  lower  third  of  the  two  lobes,  and  [its  upper  part] 
often  gives  origin  to  a  process  of  variable  length  and  siie,  calico  the  pyramid 
or  third  lobe.  The  pyramid  is  generally  situated  on  the  left  side  of  the  isthmus, 
and  is  sometimes  derived  from  the  left  lobe.  The  left  lobe  is  somewhat  smaller 
than  the  right,  the  weight  of  the  entire  gland  being  about  one  ounce  and  a 
half.  It  is,  however,  larger  in  young  persons  and  females  than  in  adult  males, 
and  undergoes  a  sligbt  increase  during  menstruation.  Its  permaneut  enlarge- 
ment constitutes  bronohocele,  goitre,  or  the  Derbyshire  neot 

The  structure  of  the  thyroid  is  of  a  brownish-red  color,  and  is  composed  of 
a  dense  aggregation  of  minute  and  independent  membranous  oaritiee  or  vesicles 
inclosed  by  a  plexus  of  capillary  vessels,  and  connected  bother  by  areolar 
tissue.  The  vesicles  are  composed  of  a  membrana  propria  lined  by  a  teMdatei 
eptthelvtim  of  nucleated  cells',  and  contain  a  clear  yellowish  fluid,  in  which  an 
found  cjrtoblasta  and  cells;  the  latter  measuring  yi'gg  of  an  inch  in  diameter. 

A  muscle  is  occasionally  fouod  connected  with  its  isthmus,  or  with  the  pyra- 
mid, and  is  attached,  superiorly,  to  the  body  of  the  os  hyoides,  or  to  the  thyroid 
cartilage.  It  was  named  by  Soemmering,  "  levator  alandala  thyroidea^'  fie. 
820 
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VeMieU  and  Ntroe*.  —  It  is  abuDdantlj  supplied  with  blood  bj  the  soperior 
and  inferior  thyroid  arteries.  Sometinies  an  additioDsl  artery  [see  p.  289,]  is 
derived  from  the  uteris  innominsta,  aod  asceada  opon  the  front  of  the  trachea 
to  be  distributed  to  the  gland.  The  wounding  of  Uie  Utter  vessel,  io  tracheot- 
omy, might  be  fetal  b>  the  patient  The  wrvet  are  derived  from  the  superior 
laryngeal  and  from  the  middle  and  inferior  cervical  ganglia  of  the  sympathetic. 

TBK   LDNOe. 

The  lungs  are  two  conioal  oi^ns,  situated  one  at  each  side  of  the  chest,  em- 
bracing the  heart,  and  separated  from  each  other  by  that  organ  and  by  a  mem- 
branous partition,  the  mediastinum.  On  the  external  or  thoracic  side  they  are 
coovex,  and  correspond  with  the  form  of  the  cavity  of  the  chest;  internally  they 
•re  concave,  to  receive  the  convezitv  of  the  heart.  Superiorly  they  terminate 
in  a  tapering  cone,  which  extends  above  the  level  of  the  first  rib  into  the  root 
of  the  oeck,  and  inferiorly  they  are  broad  and  concave,  and  rest  on  the  coovex 
surface  of  the  diaphragm.  Their  posterior  border  is  rounded,  broad  and  long; 
the  anterior,  sharp,  short,  and  marked  by  one  or  two  deep  fissures ;  and  the  in- 
ferior border  which  smrouods  the  base  is  also  sharp.  The  color  of  the  lungs  is 
pinkish-gray,  mottled,  and  variously  marked  with  black.  The  surface  is  figured 
with  irregularly  polyhedral  outlines,  which  represent  the  lobules  of  the  oi^an, 
■nd  the  area  of  each  of  these  polyhedral  spaces  is  crossed  by  lighter  lines  repre- 
Mnting  smaller  lobules.  The  weight  of  the  lungs  ia  about  forty  ounces,  the  right 
lung  being  two  ounces  heavier  than  the  left 


HsABT  u»  LDset.    1.  Right  vralriela;  tha  *«hcIs  t«  tb*  lift  of  the  figarc  are  tb* 

mlddla  aatttatTj  artcrj  lad  tsIiu  ;  tfaoia  to  It*  ri:b^  Iba  laft  eomnuy  utttj  apd  Taini. 
S.  Lrft  Ttntiiela.  1.  Right  soHela.  4.  Ii«tt  uriele.  b.  Palmonarj  arUry.  S.  Rigbtpal- 
DODUT  ■rtarj.  T.  Laft  palmonar?  artcrj.  8.  Ligamant  of  tha  ductal  artcrlotai.  9.  Areb 
of  tha  maiiM.  10.  gnparior  Tana  ata.  11.  ArUria  InDomiDaCa,  and,  in  front  of  it,  tha  ri^bl 
vana  InnsniData.  II.  Rigbt  nbiUTiin  vaia,  and,  behind  It,  it*  eomipoailiEs  artery. 
It.  ^b(  aoBmoii  ewotid  arteT7  and  rein.  14.  Left  rena  innominata.  IS.  Left  earolid 
•rt«r7  and  Tain.  IS.  laft  •obclaTlan  *«Io  and  arterir.  IT.  Tnwbea.  18.  Right  broncfaoL 
10.  Lett  bronaboi.  10,10.  Fnlaonarj  **[di;  18,  10,  fom  tha  root  of  the  right  Inng;  ud 
T,  1>.  M,  the  root  of  Ibe  lafL  11.  Superior  lob*  of  tha  right  lunE.  U.  Middle  lob«. 
n.  IbTarior  loba.    14.  Baperior  lobe  o(  tha  left  lang.     St.  Infarior  loba. 
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Each  lung  is  divided  into  two  lobes^  by  a  long  and  deep  fissure,  wbicb  eztcDds 
from  the  posterior  surface  of  the  upper  part  of  the  organ,  downwards  and  for- 
wards to  near  the  anterior  angle  of  its  base.  In  the  right  lung  the  upper  lobe 
is  subdivided  by  a  second  fissure,  which  extends  obliquely  forwards  from  the 
middle  of  the  preceding  to  the  anterior  border  of  the  organ,  and  marks  off  a  small 
triangular  lobe.  The  left  lung  presents  a  deep  notoh  in  its  anterior  border,  at  a 
point  corresponding  with  the  apex  of  the  heart. 

The  right  lung  is  larger  than  the  lefl,  in  consequence  of  the  inclination  of  the 
heart  to  the  left  side.  It  is  also  shorter,  from  the  great  convexity  of  the  liver, 
which  presses  the  diaphragm  upwards  on  the  right  side  of  the  chest,  considerably 
above  the  level  of  the  left;  and  it  has  three  lobes.  The  left  lung  is  smaller,  has 
only  two  lobes,  but  is  longer  than  the  right. 

Each  lung  is  retained  in  its  place  by  its  root,  which  is  formed  by  the  pulmo- 
nary artery,  pulmonary  veins,  and  bronchial  tubes,  together  with  the  bronchial 
vessels  and  pulmonary  plexuses  of  nerves.  The  groove  on  the  surface  of  the 
lung  where  the  vessels  enter  its  substance  is  the  hilum  pulmonis ;  and  the  posi- 
tion of  the  large  vessels  in  the  root  of  the  lung,  as  follows :  from  before,  back- 
wards, they  are  placed  in  a  similar  order  on  both  sides,  viz.. 

Pulmonary  veins,  Pulmonary  artery.  Bronchus. 

From  above  downwards,  on  the  riffht  side,  this  order  is  exactly  reversed ;  but 
on  the  left  side,  the  bronchus  has  to  stoop  beneath  the  arch  of  the  aorta,  which 
alters  its  position  to  the  vessels.     They  are  thus  disposed  on  the  two  sides : — 

C  Bronchus,  C  Artery, 

Bit/htA  Artery,  ^fiA  Bronchus, 

I  Veins.  (  Veins. 

The  special  relations  of  the  roots  of  the  lung  are,  for  the  right,  the  descending 
cava,  which  lies  in  front,  and  the  vena  azygos,  which  arches  over  it  from  behind 
to  terminate  in  the  superior  vena  cava.  The  root  of  the  left  lung  has  the  de- 
scending aorta  lying  behind  it. 

Structure The  lungs  are  comml#3t''Of  the  ramifications  of  the  bronchial 

tubes  (bronchia),  which  terminate  iW  intercellular  passages  and  air-cells,  of  the 
ramifications  of  the  pulmonary  arteries  and  veins,  bronchial  arteries  and  veins, 
lymphatics,  and  nerves;  the  whole  of  these  structures,  being  held  together  by 
areolar  tissue,  constitute  the  parenchyma.  The  parenchyma  of  the  lungs,  when 
examined  on  the  surface  or  by  means  of  a  section,  is  seen  to  consist  of  small 
polyhedral  divisions,  or  lobules,  which  are  connected  to  each  other  by  an  inter- 
lobular areolar  tissue.  These  lobules  again  consist  of  smaller  lobules,  and  the  lattei 
are  formed  by  a  cluster  of  air-cells,  in  the  parietes  of  which  the  capillaries  of  the 
pulmonary  artery  and  pulmonary  veins  are  distributed.  Each  lobule,  taken 
alone,  is  provided  with  its  separate  bronchial  tube,  pulmonary  artery,  and  v^, 
and  is  isolated  from  surrounding  lobules  by  a  process  of  areolar  membrane  derived 
from  the  subserous  tissue ;  the  entire  lung  is  an  assemblage  of  these  lobules,  flo 
so  separated  and  so  connected,  held  together  by  the  pleura. 

The  serous  investing  membrane  of  the  lungs  or  pleura  is  connected  with  the 
surface  of  the  lobules  by  means  of  a  subserous  areolar  tissue,  which  forms  a  dis- 
tinct layer,  and  being  prolonged  between  the  lobules,  is  the  bond  of  adhesioQ 
between  them.  This  layer  contains  elastic  tissue,  and  is  a  chief  source  of  the 
elasticity  of  the  lungs ;  its  interstices  are  moistened  by  a  serous  seoretioo,  and 
are  unincumbered  with  fat. 

Bronchial  Tubes.  —  The  two  bronchi  proceed  from  the  bifurcation  of  the 
trachea  opposite  the  third  dorsal  vertebra  to  their  corresponding  lungs.  The 
right,  about  an  inch  long,  takes  its  course  nearly  at  right  angles  with  the 
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tnchea,  and  enters  the  apper  part  of  the  right  lung;  white  the  left,  two  inches 
in  leo^h.  Bud  smaller  than  the  right,  passes  obliquely  beneath  the  arch  of  the 
aorta,  and  enters  the  long  at  about  the  middle  of  its  root.  Upon  entering  the 
longs,  they  divide  into  two  branches,  and  each  of  these  divides  and  subdivides 
dichotonionsly  to  their  ultimate  termination  in  the  inlercellolar  passages  and 
air^ells. 

According  to  Bainey,'  the  bronchial  tubes  continue  to  diminish  in  size  until 
they  attain  a  diameter  of  ,'n  to  tj^  of  an  inch,  and  arrive  within  i  of  an  inch  of 
the  surface  of  the  lung.     They  then  become  changed  in  Btruoture,  and  are  con- 
tinued onwards  in  the  midst  of  air-cells,  under  the 
name  of  intrrtelluiar  pattagei.     lastly,  the  inter-  Fio.  826. 

cellular  pnasages,  after  several  bifurcations,  termi- 
nate each  by  a  ciecal  extremity  or  air-coll.  The 
intercellular  passages  are  at  first  cylindrical,  like 
the  bronchiHl  tnbes,  but  soon  become  irrcgnlnr  in 
shape  from  the  great  number  of  str-ccllii  which 
open  into  them  on  all  sides.  The  air-telh  in  the 
adult  lung  measure  between  j  J  g  and  ,'5  of  an  inch, 
tfaey  are  irregular  in  shape,  and,  most  frequently, 
fonr-sidcd  cavities,  separated  hy  thin  septa,  and 
communicating  freely  with  the  intercellular  pas- 
isges,  and  sparingly  with  the  bronchial  tabes. 

In  structure  the  bronchial  tubes  are  composed  of 
cartilages,  fibrous  membrane,  muscular  fibres,  elas- 
tic fibres,  and  mucous  membrane.   Thecar/l7(Ij7«in     T\maa,t.va  irnennirgeincnt  01 
the  primary  bronchi  are  six  or  eight  in  number  in    "■*  '"'"'  '^"'  ""  '"rf"*  or  ih« 
the  right  bronchos,  and  ten  or  twelve  in  the  left    n^m.re.Mui  ""'T'"'''     '"'h* 

Eind  like  those  of  the  trachea  are  imperfect  be-    »',i'i,  of"hici,*||j^"7tn"ooenliii 
ind].   In  the  subsequent  divisions  of  the  bronchial     n,^  air-teii..    t  t.  itir-ccllsD»r 
tubes,  which  are  cylindrical  in  figure,  the  carti-     tb<ivHii«<irtb«  lung, 
lages  assume  the  form  of  thin  plates  of  irregular 

ihape  and  siie,  adapted  to  each  other  by  their  edges,  and  completely  surrounding 
the  tubes.  The  plates  are  most  strongly  developed  aronnd  the  bifurcations  of 
the  tubes,  and  the  point  of  division  is  furnished  with  a  cartilage  of  1  semilunar 
form.  They  are  found  entering  into  the  structure  of  the  bronchial  tubes  until 
the  latter  are  reduced  to  a  quarter  of  a  line  in  diameter,  and  are  then  lost. 

The  Jihrcnu  membrane,  which  enters  largely  into  the  formation  of  the  trachea 
and  bronchial  tnbes,  is  the  principal  coat  of  the  smallest  tubes,  and  is  continued 
to  their  terminations  in  the  intercellular  passages  snd  air-cells. 

The  fRtwcu^ar  fibret,  belong  to  the  class  of  non-striated,  smooth,  or  organic 
muscle,  they  are  arranged  in  rings  aronnd  the  tnbe,  and  form  a  muscular  coat 
which  is  placed  externally  to  the  cartilaginous  plates  and  is  continued  as  far  as 
the  extremity  of  the  tubes,  being  absent  in  the  intercellular  passages  and  air-cells. 
The  tiaslie  fibret,  arranged  in  longitudinal  fasciculi,  form  a  thin  stratum  next  the 
mucous  lining;  this  elastic  coat  is  prolonged  to  the  ends  of  the  tubes,  and  scat- 
tered fibres  are  found  around  the  intercellular  passages  and  air-cells.  The  mu- 
etnu  memlirane,  lining  the  bronchial  tubes,  is  provided  with  a  ciliated  columnar 
epithelium  as  &r  as  their  termination ;  but  10  the  intercellular  passages  and 
Mr-cells  it  is  altered  in  its  characters,  is  thin  and  transparent,  and  coated  with  a 
■quamous  epithelium. 

The  capillaries  of  the  lungs  form  plexuses  which  occupy  the  walls  and  septa 
of  the  air-cells  and  the  walls  of  the  intercellular  passages,  but  arc  not  continued 
into  the  bronchial  tubes.  The  septa  between  the  ur-cclls  consist  of  a  single 
layer  of  the  capillary  plexus  inclosed  in  a  fold  of  the  mucous  lining  membrane. 

'  Medieo-Chirargieal  Tnnioeiion*,  vol.  iiTiii. 
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The  air-cells  of  the  central  parts  of  the  lung  are  most  vascular,  and  at  the  same 
time  smallest,  whilst  those  of  the  periphery  are  less  vascular  and  larger. 

The  pigmentary  matter  of  the  lungs  is  contained  in  the  air-cells,  as  well  as 
in  the  areolar  tissue  of  the  interlobular  spaces  and  bloodvessels ;  it  is  composed 
chiefly  of  carbon. 

The  Pulmonary  artery,  conveying  the  dark  and  impure  venous  blood  to  the 
lungs,  terminates  in  capillary  vesseb,  which  form  a  dense  network  in  the  parietes 
of  the  intercellular  passages  and  air-cells,  and  then  converge  to  form  the  pul- 
monary veins,  by  which  the  arterial  blood,  purified  in  its  passage  through  the 
capillaries,  is  returned  to  the  left  auricle  of  the  heart. 

The  Bronchial  arteries,  branches  of  the  thoracic  aorta,  ramify  on  the  parietes 
of  the  bronchial  tubes,  and  terminate  partly  in  bronchial  veins  which  convey  the 
venous  blood  to  the  vena  azygos  on  the  right  side,  and  the  superior  intercostal 
vein  on  the  left ;  and  partly  in  the  pulmonary  capillaries. 

The  Lymphatics,  commencing  on  the  surface  and  in  the  substance  of  the 
lungs,  terminate  in  the  bronchial  glands.  These  glands,  very  numerous  and 
often  of  large  size,  are  placed  at  the  roots  of  the  lungs,  around  the  bronchi,  and 
at  the  bifurcation  of  the  trachea.  In  early  life  they  resemble  lymphatic  glands 
in  other  situations ;  but  in  old  age,  and  often  in  the  adult,  are  black,  and  filled 
with  carbonaceous  matter,  and  occasionally  with  calcareous  deposits. 

The  Nerves  are  derived  from  the  pncumogastrio  and  sympathetic.  They  form 
two  plexuses :  anterior  pulmonary  plexus,  situated  upon  the  front  of  the  root 
of  the  lungs,  and  composed  chiefly  of  filaments  from  the  deep  cardiac  plexus; 
and  posterior  pulmonary  plexus,  on  the  posterior  aspect  of  the  root  of  the 
lungs,  composed  principally  of  branches  from  the  pncumogastrio.  The  branches; 
from  these  plexuses  follow  the  course  of  the  bronchial  tubes,  and  are  distributed 
to  the  intercellular  passages  and  air-cells. 

PLEURiB. 

Each  lung  is  inclosed,  and  its  structure  maintained,  by  a  serous  membrane, 
the  pleura  [/txcvpa,  the  side],  which  invests  it  as  far  as  the  root,  and  is  then 
reflected  on  the  parietes  of  the  chest.  That  portion  of  the  membrane  which  is 
in  relation  with  the  lung  is  called  pleura  pulmonalis,  and  that  in  contact  with 
the  parietes,  pleura  costalis.  The  reflected  portion,  besides  forming  the  internal 
lining  to  the  ribs  and  intercostal  muscles,  also  covers  the  diapjiragm  and  thon- 
cic  surface  of  the  vessels  at  the  root  of  the  neck,  extending  for  somewhat  more 
than  an  inch  above  the  margin  of  the  first  rib.  At  the  lower  border  of  the  root 
of  the  lung  is  a  fold  of  the  pleura,  which  extends  down  by  the  side  of  the  pos- 
terior mediastinum  to  the  diaphragm,  and  serves  to  retain  the  lower  part  of  the 
lung  in  position.  This  fold  is  the  broad  ligament  of  the  lung,  ligamentum  latum 
pulmonis. 

On  its  external  surface,  where  the  pleura  is  connected  with  surrounding  parts, 
it  is  rough;  on  its  inner  surface,  smooth.  At  the  right  side,  where  the  dia- 
phragm is  pressed  upwards  by  the  liver,  the  pleura  is  shorter  than  on  the  left, 
but  extends  higher  into  the  neck  j  while  the  left  pleura,  in  consequence  of  the 
encroachment  of  the  heart  on  the  left  side  of  the  chest,  is  narrower  than  the 
right 

MEDIASTINUM. 

The  approximation  of  the  two  reflected  pleurae  in  the  middle  line  of  the  tho- 
rax forms' a  septum,  which  divides  the  chest  into  the  two  pulmonary  cavities. 
This  is  the  mediastinum.  The  two  pleurse  are  not,  however,  in  contact  with 
each  other  at  the  middle  line  in  the  formation  of  the  mediastinum,  but  have  a 
space  between  them  which  contains  all  the  viscera  of  the  chest  with  the  excep- 
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tion  of  the  lungs.     The  mediftstiDnm  ia  divided  into  an  anlfrior,  middle,  sod 
potterior  portion . 

The  Anterior  mrdiailinum  is  &  triaogtilBr  space,  bonnded  in  front  by  the 
■t«rnam,  and  at  each  side  by  the  pleura.    It  coDtaioB  a  quantitj  of  loose  areolar 
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I,  I.  I,  3.  Th*  ikin  eoTcrinK  ths 
daofthelhoni.  5,  t.  UutelH 
in  tfae  ftrlebnJ  grooiM.  I.  Fifth  donal  vtrttbn.  T.  The  Spiiml  auitl.  8.  Bpinaai  rrtt- 
tta.  9,  9,  10, 10.  Gtetioni  of  tb<  ribi  Miil  intereontal  mDietea.  11,  II.  Cuilal  cirlilngfi. 
12.  Thaitfrnnm.  13.  The  diriiicm  Dfth*  pDlman>r;mr(cr7.  U.  ThsaiUrnalaurrua  uftba 
longs.  1&.  pDatarlorbordtrofthelungi.  III.  AnUrior  border  of  th*  longa.  IT.  Inntr  tar- 
fan  of  the  InDgL  18.  Antarior  Rirfaca  of  Iba  bcHt  eoTared  bj  lb«  pcrinrdium.  IS.  Pnl- 
moDBi7  irtar;.  II,  SO.  lu  diTiiioD  inlo  right  aod  left  braoehca.  S2.  Porllon  of  tha  right 
■arid*.  33.  DMCcnding  ura  ent  off  X  tbe  right  ■uride.  U.  Section  of  tha  left  bronchua. 
IS.  Bwtion  of  tbc  right  broncbuB.  ZB.  The  tEiophagaa.  IT.  Tha  thoracic  aorttt.  The 
■pan  between  llgnrei  II  and  18  and  the  two  IB'i  u  the  anterior  me diaatinnm,  and  tha  apace 
whieb  conUina  28  and  II  ia  the  puaterior  mediaatinam.  The  middle  mediaatinnm  ii  bctwean 
the  aslerior  add  poalerlor  mediaatina.  Tbeae  >pictt  are  furiiied  b;  the  redeiiona  of  tha 
pi«.».] 

tisBBe,iD  which  are  fonnd  some  lymphatic  vessels  passing  upwards  from  the  liver, 
the  remains  of  the  thymus  glaod,  the  orirpD  of  the  stern o-hyoid,  steroo-thyroid, 
and  left  triaognluis  sterni  muscle,  and  the  left  internal  maninisry  vessels. 

The  Middle  mediailintun  contains  the  heart  inclosed  in  its  pericardium ;  the 
ascending  aorta ;  superior  vena  cava ;  pulmonary  arteries  and  veins ;  bifurcation 
of  the  tntchca;  and  phrenic  nerves. 

The  Potierior  mediattinum  is  bounded  behind  by  the  vertebral  eolomn,  iu 
front  by  the  pericardium,  and  at  each  side  by  the  pleura.  It  conlains  the  aorta; 
the  greater  and  lesser  aiypos  vein,  sod  superior  intercostal  veins ;  the  thoracic 
duct;  ceaophagos  and  pneumogastric  nerves;  and  the  great  splanchnic  nerves. 

ABDOMEN. 

The  abdomeo  is  the  inferior  cavity  of  the  trunk  of  tbc  body ;  it  is  bounded 
in  front  and  at  the  lit/et  by  the  lower  ribs  and  abdominal  luusclea;  Uhind,  by 
the  vertebral  column  and  abdominal  muscles;  nhorr,  by  the  diaphiapm;  and, 
btlovi,  by  the  pelvis;  and  cootnos,  the  alimentary  canal,  the  organs  subservient 
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to  digestion,  vis.,  the  liver,  pancreas,  and  epleen;  and  the  oigane  of  eicretion, 
the  kidneys,  with  the  aupra-rennl  capaulea. 

Rtgioni.  —  For  convenience  of  description  of  the  viscera,  and  of  reference  to 
the  morhid  affections  gf  this  cavity,  the  abdomen  is  divided  into  certain  districts 
or  regions.  Thus,  if  tiro  traneverse  lines  be  carried  around  the  body,  the  one 
parallel  with  the  cartilages  of  the  eighth  ribs,  the  other  with  the  highest  point 
of  the  crests  of  the  ilia,  the  ahdomeo  will  be  divided  into  three  zones.  Again, 
if  a  perpendicular  line  be  drawn,  at  each  side,  from  the  cartilage  of  the  eighth 
rib  to  the  middle  of  Ponpart's  ligament,  the  three  primary  tones  will  each  be 
subdivided  into  three  oompartments  or  regions,  middle  and  two  lateral 
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idriao.  t.  Epigftatrie.  3,  Right 
hjpochoDdrUi:.  4.  Leaiumbar.  5.  ITin- 
biliCBl.  «.  R<Kbt  lumbar.  T.  Left  ilioo. 
8.  IIjFOgailric.     9.  RigbL  ilimc] 


D.   l.I.Flapt 

3.  RighL  lobi.     *.  Fanda*  at  thi 

.     i.  RoDDd  liniment  of  Iha  Mitt, 

'  deft  of  tbalongilndlnil  flmn, 

ng  Ih*  ptritUi  or  th«  ■bdonen 

i>.     It.   Put  nf  tfa<  brokd  lip. 

itoflhe  liver.  T.  Stomicfa.  8.  Ill  pjlorieead. 

n(i«m«it  ortha  daadeDnm.    n.  Lover 

of  tpleen.    b,  b.  QntXtr  omeDlnii. 

e,t.  Smnll  inteitinea.     ((.Caeno.     *.  Appendix 

laci,   /.  Aacending  colon,    g,  g.   Ttmwraa 

salon,     t,  Deacandingeolon.  f.  Sigmoid  flnar* 

if  colon,    i.  Appendicu  cpiploiete   eonneotad 

Ritb  Ibe  aigmnid  fleinra.     {.  Three  ridgea  r*- 

prriBOting  tbe  oordi  of  the  nrmeboa  and  hjpo. 

■ilrla   uteriea   naeanding  to    tba    nmUtieu; 

1.  DiaphragiD. 


gHil-blBd 
and  puring  al 

The  middle  region  of  the  upper  lo  the  umbili 
zone  being  immediatoly  over  the  ' 
small  end  of  the  slomach,  is  called  '■  ^°'' 
epigattric  (irti  yoot^p,  over  the  stom- 
ach). The  two  lateral  regions  being 
under  the  cartilacies  of  the  ribs,  are 
called  hi/porhondrtae  (iito  jwilpot, 
under  the  cartilages).  The  middle 
region  of  the  middle  zone  ia  the 
umbiliciil;  the  two  lateral,  the  lutn- 
bar.  The  middle  region  of  the  in- 
ferior zone  is  the  hypogatiric  (iiio 
riur^P,  below  the  stomach) ;  and  the  two  lateral,  the  Uiae.  In  addition  to  these 
divisions,  we  employ  the  term  inguinal  region,  in  reference  to  the  vicinity  of 
Poupart's  ligament. 

Potititm  if  the  Viieera. — lo  the  upper  zone  will  be  seen  the  liver,  extending 
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across  from  the  rigbt  to  the  left  aido;  the  Btomacli  and  epleeo  od  the  left,  and 
the  paooresB  and  doodenum  behind.  Id  the  middle  tone  ia  the  transvene  por- 
tion of  the  colon,  with  the  upper  part  of  the  ascending  and  descending;  colon, 
omeotuni,  Binall  tnt«8tinea,  meaentcTy,  and,  behind,  the  kidoe^B  and  supra-renal 
capsules.  In  the  in/rrior  tone  is  the  lower  part  of  the  omentum  and  eoiall  in- 
testines, the  cscnm,  ascending  colon,  descending  colon  with  the  sigmoid  flexure, 
and  ureters. 

The  smooth  and  polished  surface,  which  the  viscera  and  parietes  of  the  abdo- 
men present,  is  due  to  the  peritoneum. 


The  Peritonmm  (itipm.'m*,  to  extend  around)  is  a  serous  membrane,  and 
therefore,  a  shut  sac:  a  single  exception  exists  in  the  human  subject  to  this 
character,  vis.,  in  the  female,  where  the  peritoneum  is  perforated  hy  the  open 
extremities  of  the  Fallopian  tubes,  and  is  contiouous  with  their  niucuus  lining. 

The  simplest  idea  that  can  be  given  of  a  serous  membrane,  which  will  apply 
equally  to  all,  ii>,  that  it  invests  the  viecus  or  viscera,  and  is  then  reBected  on 
the  parietes  of  the  containing  cavity.  If  the  cavity  contain  only  a  single  vis- 
ens,  the  consideration  of  the  serous  membrane  is  extremely  simple.  But  in  the 
abdoaieo,  where  there  are  a  number  of  viscera,  the  serous  mcuibrane  passes 
from  one  to  the  other  until  it  has  invested  the  whole,  before  it  is  reflected  on 
the  parietes.     Hence  its  reflexions  are  a  little  more  complicated. 

RarLiziaai  nr  thc  rsRimiiBoa.  D. 
DisphngBi.  L.  yrer.  8.  Stamich.  C. 
TrantTtrM  mIod.  D.  TniiBTerte  dnode- 
onta.  P.  Pmnenai.  I.  SidbII  intcntlnM. 
K.  BcetuD.  a  Urinar;  bladder.  1.  An- 
twlor  la]r<rDf{)eritoo*am,llDlagtbetiDd<r 
RtrTMauftbedUpbraEni.  I.  Piuterlorlajcr. 
3.  CoroDBTj'  ligimcpt,  farmod  bj  tta*  pu- 
■agvuflbeu  two  lajen  to  tbapoitrriur  bor- 
der of  Ibe  lifer.  4.  Leiaer  oineDtum  j  (ha 
t*o  laj«n  paiting  from  Ihe  undtr  aurfaco 
of  lbs  lirer  (0  th«  Icuer  eurre  of  Ibe  •toCD- 
acb.  i.  Tba  l-o  Ujen  meeting  at  tba 
greater  curre,  Ihen  {Mjalog  downwardt 
kod  returning  apoD  tbemielrei,  furming  (S) 
tbe  greater  omfnluin.  T.  Tranirena  meao- 
ealon.  B.  Foilerior  layer  traced  npairda 
in  fruDt  of  D.  trantrerM  dnodcDDm,  and 
P,  paaereu,  to  became  eon  tinuooi  with  Ibe 
p<rtl«rior  Ujer  (1).  9.  Furamen  of  Wiaa- 
low;  tba  dotUd  line  boaading  tbi*  fora- 
men inferiorl;  marki  Ibe  coorte  of  tba  be- 
palie  (Merr  farvirda,  to  aster  between  the 
la/en  of  tb*  lexer omenlnm.  lO.Meienterj 
eneireliDg  tba  amill  inlealina.  11.  Reelo- 
*Mictl  fuld,  formed  bj  tba  deaoending  an- 
terior  lajer.  12.  Anterior  lajer  traced  up. 
wardi  on  tba  Inner  turfaee  of  tbe  abdanii' 
nil  parietea  to  tba  layer  (1),  with  wbicb 
the  exsminalion  eommenced. 

In  tracing  the  reflexions  of  the  peritonenm,  in  the  middle  line,  we  commence 
with  the  diaphragm,  which  is  lined  by  two  layers,  one  from  the  parietes  in 
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front,  anterior,  and  one  from  the  parietes  behind,  posterior.  These  two  layers 
of  the  same  membrane,  at  the  posterior  part  of  the  diaphragm,  descend  to  the 
upper  surface  of  the  liver,  forming  the  coronary  and  lateral  Itgaments  of  the 
liver.  They  then  surround  the  liver,  one  going  in  front,  the  other  behind  that 
viscus,  and  meeting  at  its  under  surface,  pass  to  the  stomach,  forming  the  leMier 
omentum.  They  then,  in  the  same  manner,  surround  the  stomach,  and  meeting 
at  its  lower  border,  descend  for  some  distance  in  front  of  the  intestines,  and 
return  to  the  transverse  colon,  forming  the  great  omentum  ;  they  then  surround 
the  transverse  colon,  and  pass  directly  backwards  to  the  vertebral  colamn,  form- 
ing the  transverse  meso-colon.  Here  the  two  layers  separate;  the  posterior 
ascends  in  front  of  the  pancreas  and  aorta,  and  returns  to  the  posterior  part  of 
the  diaphragm,  where  it  becomes  the  posterior  layer  with  which  we  commenced. 
The  anterior  descends,  invests  all  the  small  intestines,  and  returning  to  the 
vertebral  column,  forms  the  meseiitery.  It  then  descends  into  the  pelvis  in 
front  of  the  rectum,  which  it  holds  in  its  place  by  means  of  a  fold  called  meto- 
rectum,  forms  a  pouch,  the  recto-veiical  fold,  between  the  rectum  and  the 
bladder,  ascends  upon  the  posterior  surface  of  the  bladder,  forming  its  false 
ligaments,  and  returns  upon  the  anterior  parietes  of  the  abdomen  to  the  dia- 
phragm, whence  we  first  traced  it. 

In  the  female,  after  descending  into  the  pelvis  in  front  of  the  rectum,  it  is 
reflected  upon  the  posterior  surface  of  the  vagina  and  uterus.  It  then  descends 
on  the  anterior  surface  of  the  uterus,  and  forms  at  either  side  the  broad  ligaments 
of  that  organ.  From  the  uterus  it  ascends  upon  tho  posterior  surface  of  the 
bladder,  and  anterior  parietes  of  the  abdomen,  and  is  continued,  as  in  the  male, 
to  the  diaphragm. 

In  this  way  the  continuity  of  the  peritoneum,  as  a  whole,  is  distinctly  shown, 
and  it  matters  not  where  the  examination  commence  or  where  it  terminate,  still 
the  same  continuity  of  surface  will  be  discernible  throughout.  If  we  trace  it 
from  side  to  side  of  the  abdomen,  we  may  commence  at  the  umbilicus ;  we  then 
follow  it  outwards,  lining  the  inner  side  of  the  parietes  to  the  ascending  colon; 
it  surrounds  that  intestine ;  it  then  surrounds  the  small  intestine,  and^  retumiog 
on  itself,  forms  the  mesentery.  It  then  invests  the  descending  colon,  and 
reaches  the  parietes  on  the  opposite  side  of  the  abdomen^  whence  it  may  be 
traced  to  the  exact  point  from  which  we  started. 

The  viscera,  which  are  thus  shown  to  be  invested  by  the  peritoneum  in  its 
course  from  above  downwards,  are  the  — 

Liver,  Transverse  colon, 

Stomachy  Small  intestines, 

Pelvic  viscera. 

The  folds  formed  between  these  and  between  the  diaphragm  and  the  liver, 
are  — 

(Diaphragm.) 

Broad,  coronary,  and  lateral  ligaments. 

(Liver.) 
Lesser  omentum. 

(Stomach.) 
Greater  omentum. 

(Transverse  colon.) 
Transverse  meso-colon, 
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Mesentery, 

Meso-rectum, 

Hccto-vcsical  fold, 

False  ligameDts  of  the  bladder. 

And  in  the  female,  the  — 

Broad  ligaments  of  the  ntems. 

The  ligaments  of  the  liver  will  be  described  with  that  organ. 

The  Lesser  omentum  (gastro-hepatic)  is  the  duplicature  which  passes  between 
the  liver  and  the  upper  Itorder  of  the  stomach.  It  is  extremely  thin,  excepting 
at  its  right  border,  where  it  is  free,  and  contains  between  its  layers,  the  — 

Hepatic  artery,  Portal  vein. 

Ductus  communis  choledochus,  Lymphatics, 

Hepatic  plexus  of  nerves. 

These  structures  are  inclosed  in  a  loose  areolar  tissue,  called  Glisson's  capsule,^ 
The  rebtive  position  of  the  three  vessels  is,  the  artery  to  the  left,  the  duct  to 
the  right,  the  vein  between  and  behind. 

If  the  finger  be  introduced  behind  this  right  border  of  the  lesser  omentum,  it 
will  be  situated  in  an  opening  called  the  foramen  of  Windou)}  In  front  of  the 
finger  will  lie  the  right  border  of  the  lesser  omentum ;  behind  it,  the  diaphragm, 
covered  by  the  ascending  or  posterior  layer  of  the  peritoneum ;  below,  the  hepatic 
artery,  curving  forwards  from  the  coeliac  axis;  and  above,  the  lobus  Spigelii. 
These,  therefore,  are  the  boundaries  of  the  foramen  of  Winslow,  which  is  nothing 
more  than  a  constriction  of  the  general  cavity  of  the  peritoneum  at  this  point, 
arising  out  of  the  necessity  for  the  hepatic  and  gastric  arteries  to  pass  forwards 
from  the  coeliac  axis  to  reach  their  respective  viscera. 

If  air  be  blown  through  the  foramen  of  Winslow,  it  will  descend  behind  the 
lesser  omentum  and  stomach  to  the  space  between  the  descending  and  ascending 
pair  of  layers,  forming  the  great  omentum.  This  is  sometimes  called  the  lesser 
cavity  of  the  peritoneum,  and  that  external  to  the  foramen  the  greater  cavity; 
in  which  case  the  foramen  is  considered  as  the  means  of  communication  between 
the  two.  It  may  be  objected  to  this  division  that  it  tends  to  lead  the  inexpe- 
rienced to  believe  that  there  are  two  cavities,  while,  in  reality,  there  is  but  one, 
the  foramen  of  Winslow  being  merely  a  constriction  of  that  one,  to  facilitate  the 
communication  between  the  nutrient  arteries  and  the  viscera  of  the  upper  part 
of  the  abdomen. 

The  Great  omentum  (gastro-colic)  consists  of  four  lasers  of  peritoneum,  the 
two  which  descend  from  the  stomach,  and  the  same  two,  returning  upon  them- 
selves to  the  transverse  colon.  A  quantity  ^f  adipose  substance  is  deposited 
around  the  vessels  which  ramify  through  its  structure.  It  would  appear  to  per- 
form a  double  function  in  the  economy :  namely,  protecting  the  intestines  from 
cold ;  and,  facilitating  the  movement* of  the  intestines  on  each  other  during  their 
vermicular  action. 

The  Transverse  mitso-colon  (fuoof,  middle,  being  attached  to  the  middle  of  the 
cylinder  of  the  intestine,)  is  the  medium  of  connexion  between  the  transverse 
colon  and  the  posterior  wall  of  the  abdomen.  It  affords  to  the  nutrient  arteries 
a  passage  to  reach  the  intestine,  and  incloses  between  its  layers,  at  the  posterior 

'  Francis  Glisson,  Professor  of  Medicine  in  the  Unitersitj  of  Cambridge.  His  work, 
'•De  Anatomi*  Hepatis,"  was  published  in  1654. 

>  Jacob  Benignus  Winslow:  his  '*  Exposition  Anatoniique  de  la  Structure  du  Corps  Ha- 
naiu"  was  published  in  Paris  in  1782. 
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part,  the  transverse  portion  of  the  duodenum.     It  also  forms  a  transYcrsc  septum 
across  the  abdominal  cavity. 

The  Alasentery  (^iiiaov  tvffpov,  connected  to  the  middle  of  the  cylinder  of  the 
small  intestine,)  is  the  medium  of  connexion  between  the  small  intestines  and 
the  posterior  wall  of  the  abdomen.  It  is  oblique  in  direction,  being  attached  to 
the  posterior  wall,  from  the  left  side  of  the  second  lumbar  vertebra  to  the  right 
iliac  fossa ;  retains  the  small  intestines  in  their  piace,  and  gives  passage  to  the 
mesenteric  arteries,  veins,  nerves,  and  lymphatics. 

The  Meso-rectuniy  in  like  manner,  retains  the  rectum  in  connexion  with  the 
front  of  the  sacrum.  Besides  this,  there  are  some  minor  folds  in  the  pelvis,  as 
the  recto-vesical  fold,  the  false  ligamenfi  of  the  bladder^  and  the  broad  liyamentM 
of  the  uterus. 

The  Appendices  cpiploica  are  small  irregular  pouches  of  the  peritoneum^  filled 
with  fat,  and  attached  like  fringes  to  the  large  intestine. 

Three  other  duplicatures  of  the  peritoneum  are  situated  in  the  sides  of  the 
abdomen ;  they  are  the  gastro-phrenic  ligament,  the  gastro-splcnic  omentum,  the 
ascending  and  descending  mcso-colon.  The  gastro-phrenic  ligament  is  a  small 
duplicature  of  the  peritoneum,  which  descends  from  the  diaphragm  to  the  ex- 
tremity of  the  oesophagus,  and  lesser  curve  of  the  stomach.  The  gasiro-splenic 
omentum  (ligamentum  gastro-licnalc)  is  the  duplicature  which  connects  the 
spleen  to  the  stomach.  The  ascending  mesocolon  is  the  fold  which  connects  the 
upper  part  of  the  ascending  colon  with  the  posterior  wall  of  the  abdomen ;  and 
the  descending  meso-coUm,  that  which  retains  the  sigmoid  flexure  in  connexion 
with  the  abdominal  wall. 

Structure  of  Serous  Membrane. — Serous  membrane  consists  of  two  layers,  to 
external  or  areolar  layer,  and  an  internal  layer  or  epithelium.  The  areolar  layer 
is  composed  of  areolar  and  elastic  tissue ;  is  smooth,  transparent,  and  Don-viscu- 
lar  on  its  free  surface ;  and  rough  and  vascular  on  the  exterior,  being  connected 
to  adjacent  structures  by  means  of  a  subserous  areolar  tissue,  which  contains  fat, 
and  gives  support  to  the  vessels  of  the  membrane.  The  epithelium  [see  fig.  1101 
consists  of  a  simple  tesselated  layer  of  nucleated  cells,  which  are  flattened  and 
polygonal,  and  about  j^^q  of  an  inch  in  diameter. 

The  general  characters  of  a  serous  membrane  are  its  resemblance  to  a  shut 
sac,  and  its  secretion  of  a  peculiar  fluid,  similar  to  the  serum  of  the  blood ;  but 
the  former  of  these  characters  is  not  absolutely  essential  to  the  identity  of  a 
serous  membrane;  for,  as  we  have  shown  above,  the  peritoneum  in  the  female 
is  perforated  by  the  extremities  of  the  Fallopian  tubes ;  while  in  some  aquatic 
reptiles  there  is  a  direct  communication  between  its  cavity  and  the  medium  in 
which  they  live. 

From  the  variable  nature  of  the  secretion  of  these  membranes^  they  have 
been  divided  into  two  classes,  the  true  serous  membranes,  viz.,  the  arachnoid, 
pericardium,  pleurae,  peritoneum,  and  tunicse  vaginales,  which  pour  out  a  secre- 
tion containing  but  a  small  portion  of  albumen ;  and  the  synovial  membranes 
and  bursas,  which  secrete  a  fluid  containing  a  larger  quantity  of  albumen. 
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The  Alimentary  canal  is  a  musculo-membranous  tube,  extending  from  the 
mouth  to  the  anus.  It  is  variously  named  in  the  different  parts  of  its  couiw; 
and  is  divided  into,  the 


Mouth, 
Pharynx, 
(Esophagus, 
Stomach, 


j 
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C  DuodcDum, 
Small  intestine -<  Jejunam, 

(^  Ileum. 

C  Caecum, 
Large  intestine  i  Colon, 

(^  Rectum. 

MOUTH. 

The  Mouth  (cavuni,  seu,  eavitas  oris)  is  the  irregular  cavity  which  contains 
the  organ  of  taste  and  the  principal  instruments  of  mastication.  It  is  bounded, 
in  front,  bj  the  lips  and  fissura  oris ;  on  either  side,  hj  the  internal  surface  of 
the  cheeks ;  above,  by  the  hard  palate  and  teeth  of  the  upper  jaw ;  behw,  by 
the  tongue,  the  ^)ucous  membrane  stretched  between  the  arch  of  the  lower  jaw 
and  the  under  surface  of  the  tongue,  and  by  the  teeth  of  the  inferior  maxilla ; 
and  behind,  by  the  soft  palate  and  fauces.  The  space  between  the  teeth  and 
fleshy  walls  of  the  face  is  the  vestibulum  oris. 

The  Lips  (labium  superius  et  inferius)  are  two  fleshy  folds  formed  externally 
by  commqp  integument  and  internally  by  mucous  membrane,  and  containing 
between  these  two  layers,  muscles,  a  quantity  of  fat,  and  numerous  small  labial 
ylands.  They  are  attached  to  the  surface  of  the  upper  and  lower  jaw,  and  each 
lip  is  connected  to  the  gum  in  the  middle  line  by  a  fold  of  mucous  membrane, 
XhQfntnum  labii  superioris  and /ranum  labii  inferioris,  the  latter  being  very 
small. 

The  Cheeks  (buccse)  are  continuous  with  the  lips,  and  form  the  sides  of  the 
face ;  they  are  composed  of  integument,  a  large  quantity  of  fat,  muscles,  mucous 
membrane,  and  buccal  glands. 

The  mucous  membrane  lining  the  cheeks  is  reflected  above  and  below  on  the 
i«ides  of  the  jaws,  and  is  attached  posteriorly  to  the  anterior  margin  of  the  ramuH 
of  the  lower  jaw.  At  about  its  middle,  opposite  the  second  molar  tooth  of  the 
iipp§r  jaw,  is  a  papilla,  on  which  may  be  observed  a  small  opening,  the  aperture 
of  the  duct  of  the  parotid  gland. 

The  Hard  palate  (palatum  durum,  seu,  osteum)  is  a  dense  structure,  com- 
posed of  mucous  membrane,  palatine  glands,  areolar  tissue,  vessels,  and  nerves, 
nod  £rmiy  connected  to  the  palate  processes  of  the  superior  maxillary  and  palate 
bones.  It  is  bounded  in  front  and  at  each  side  by  the  alveolar  processes  and 
^ums,  and  b  continuous  behind  with  the  soft  palate.  Along  the  middle  line  it  is 
marked  by  ao  elevated  raph^,  and  presents  at  each  side  of  the  raph^  a  number 
of  transverse  ridges  and  grooves.  Near  its  anterior  extremity,  and  immediately 
behind  the  middle  incisor  teeth,  is  a  papilla  which  corresponds  with  the  termi- 
nation of  the  anterior  palatine  canal,  and  receives  the  naso-palatine  nerves. 

The  Gums  /'gingivae)  are  composed  of  a  thick  and  dense  mucous  membrane^ 
which  is  closely  adherent  to  the  periosteum  of  the  alveolar  processes,  and  em- 
braces the  necks  of  the  teeth.  They  are  remarkable  for  their  hardness  and 
insensibility ;  and  for  their  close  contact,  without  adhesion,  to  the  surface  of  the 
tooth.  From  the  neck  of  the  tooth  they  are  reflected  into  the  alvt^lus,  and 
become  continnoos  with  the  periosteal  ^peridental)  membrane  of  that  cavity. 

The  Tongue  has  been  already  described  as  an  organ  of  sense;  it  is  inve^ited 
bj  mucous  membrane,  which  is  reflected  from  its  under  part  upon  the  inner 
surface  of  the  lower  jaw.  and  constitutes  with  the  muscles  beneath,  the  floor  of 
the  mouth.  On  the  under  surface  of  the  toncrue,  near  its  anterior  part,  the 
mucous  membrane  forms  a  considerable  fold,  which  is  called  the /ranum  lin- 
gua; and  on  each  side  of  the  fraennm  is  a  large  papilla,  earuncula  suUingnalis, 
the  terminatioo  of  the  duct  (Wharton's  duct)  of  the  submaxillary  gland.  Run- 
ning back  from  this  papilla  Ls  a  ridge,  occasioned  by  the  prr>rainence  of  the  sub- 
lingual gland;  and  oytmu^  along  the  summit  of  this  ridge,  a  number  of  ^nuiU 
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openiugs,  the  apertures  of  the  excretory  ducts  of  the  "laod.     PoBtenDt 
Uiu^o  u  connected  vith  the  os  hyoides  by  muscle,  and  to  tlie  epiglottis  by  fl 
folds  of  mucous  membrane,  the//-cB«a  fpi-/toHui''s. 

The  So/i  pa/ate  (palatum  molle ;  volum  pcodalum  paluti)  is  a  fold  of  mn- 
ecus  membrnne  situnted  at  the  posterior  pnrt  of  the  mouth.  It  is  cODtinuon», 
superiorly  with  the  ban)  palate,  and  is  composed  of  mucouB  meuibrntte,  jmlntiric 
gland*,  aud  muscles.  Hanging  from  the  middle  of  its  inferior  border  is  a  aiiudi 
rouDiled  process,  the  vcu/a ;  and  passing  outwards  from  the  nvula  at  each  side 
arc  two  curved  folds  of  the  mucous  membrane,  the  arches  or  pillars  of  the  palate. 
The  anUrior  }iiUiiT  (arcus  palatinus  inferior;  glosso-palatiuus)  is  cuptinned 
downwarrls  to  the  side  of  the  base  of  the  tongue,  and  is  formed  by  the  promi- 
nence of  the  palato-gloSBtia  muscle.  The  posterior  pi'linr  (arcus  palaliuUB  Hapo- 
rior;  pharyngo.puktiDUB^  is  prolonged  downwards  aod  backwards  into  the  plui- 
ryiuc,  being  formed  by  tiie  convcsity  of  the  palalo-pharyitgcu;  mnsclo.  .  These 
two  pillars,  closely  aniled  above,  are  Beparated  bctow  by  a  triangular  interval  or 
niche,  in  which  the  t«nsil  is  lodged. 

The  Bpaoe  included  between  the  soft  palate  and  the  root  of  the  tongue  is  the 
iilhmuB  of  Ou/aucn.  It  is  bounded  aboee  by  the  soft  palate;  on  each  «iWf  by 
the  pillars  of  the  soft  palate  and  tonsil ;  and  bdom  by  the  root  of  ^he  tongue. 
It  is  the  opening  between  the  mouth  and  pharynx. 

The  Tonsils  (aniygdalre)  are  two  glandular  organs,  about  half  an  inch  in 
li-iigth,  shupL'd  like  almonds,  and  situated  between  the  anterior  and  posterior 
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pillar  of  the  soft  palate,  at  each  side  of  the  fauces.  They  are  composed  of  n 
assemblage  of  mucous  follielec,  which  open  on  the  surface  by  twelve  or  fiftren 
apertures.  Eitemaliy,  they  are  invesled  by  the  pharyngeal  fascia,  which 
separates  them  from  the  snperior  constrictor  muscle  and  internal  carotid  artery, 
and  prerents  an  abscess  from  opening  in  that  direction.  In  relation  to  surroand- 
ioj;  parts,  each  gland  corresponds  with  tho  angle  of  the  lower  jaw 

The  Mueaus  glands  of  the  month  (oralcs)  are  racemose  or  lobulaled  gludt ; 

'   til ey  are  yellowish   or  whitish   in   color,  rounded   or  mnltangnlar  in    fonu.  1I>4 

•iituatcd  in  the  submucous  areolar  tissue.      The  labial  glands  vary  io  siM  Cma 
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halt  a  line  to  ooe  line  and  a  half  id  diameter,  and  fonn  an  almost  contiaaoiu 
liTer  aroaad  the  moutb.  The  hvccal glanJt  are  Dumeroos,  bat  emaller  than  tlie 
labial ;  a  few  of  larger  siie  being  located  near  the  aperture  of  Stenon's  dnct. 
The  molar  gJandt  are  placed  between  the  massctcr  and  buccinator,  and  pieroe 
the  latter  with  their  ducts  opposite  the  molar  teeth.  The  palatine  glandt  are 
nitnated  in  the  posterior  half  of  the  hard  palate  and  in  the  soft  palate ;  in  the 
latter  forming  a  layer  several  lines  in  breadth.  Thej  arc  also  Dunierous  but 
small  on  the  posterior  part  of  the  soft  palate.  The  Ungual  glanelt  form  a  tbtck 
stratum  in  the  submncons  tissue  beneath  the  mncons  follicles  at  the  root  of  the 
toDgne ;  this  layer  extends  completely  across  the  tongne,  and  their  duote,  several 
lines  in  len^h,  open  by  infundibuliform  expansions,  some  into  the  mucous  folli- 
cles, others  into  the  foramen  cEecum,  others  iotn  the  fosss  of  the  papilla)  cir- 
camTallatffi,  and  othen  between  the  papiUsD.  Mucous  glands  of  the  same  kind 
are  also  dispersed  on  other  parts  of  the  tongue,  bnt  are  smaller  and  few  in 
number;  a  small  group  is  found  between  the  vertical  folds  on  the  sides  of  the 
tongue,  and  a  considerable  group  on  its  under  surface  near  the  tip  and  on  either 
side  of  the  fnenum  linguEO. 

In  minute  siruelure  the  glandular  organs  of  the  mucous  membnne  of  the 
mouth  are  divisible  into /ollirle$  or  foUicalar  glandt;  and  ractmote  or  lobttlated 
glandt.  The  follicular  glands  are  timp/e,  as  tbose  of  the  root  of  the  tongue ; 
or  compound,  like  the  tonsil,  which  is  merely  an  a^regatioQ  of  simple  follicu- 
lar glands.  The  racemose  or  lobulated  glands  may  be  of  the  simplest  construc- 
tion, coDsisting  of  from  four  to  eight  lobules,  which  open  directly  into  an  ex- 
cretory duct  like  the  smaller  oral  glands,  or  of  an  aggregation  of  smaller  and 
larger  lobules,  forming  primary  and  secondary  lobes,  and  finally  a  gland  of  con- 
siderable size,  as  the  salivary. 

The  follicular  gland,  in  external  appearance,  is  a  mere  crypt  or  ponch  of 
inncoas  membrane,  but  the  wall  of  the  pouch  is  thickened,  and  presents  two 
layers,   superficial    and   deep, 

with  an  intermediate  fibro-vas-  F'o.  3S1. 

cular  matrix,  in  which  are 
lodged  a  number  of  doted  veii- 
cU$  or  captak».  These  cap- 
sules are  round  or  oblong  and 
whitish,  from  y^^  to  ^g  of  an 
inch  in  diameter,  and  composed 
of  an  external  coat  of  homo- 
geneoos  areolar  tissue,  contain- 
ing a  grayish  wbi' 
stance,  consisting 
cle«l«d  cells  (^j^Qjf  of  an  inch), 
free  nuclei,  and  a  small  quan- 
tity of  alkaline  fluid.  The 
follicular  glands  of  tbe  root  of 
the  tongue  fcrm  a  contiououa  _  ,^^^0. 
layer,  stretching  from  the  pa-  ji,,  -i.nd, 
pill»  circuravallatiB  backwards  sapiiilei  c< 
to  the  epiglottis,  and  from  the  ronai  tfaa  ] 
tonsil  on  one  side  to  that  on 
the  other  side  of  tbe  fauces.  They  are  lenticular  and  globular  in  bgure,  fnini 
half  a  line  to  two  lines  in  diameter,  and  placed  superficially  so  as  to  form  pro- 
minences on  the  surface  of  tbe  membrane.  Each  gland  is  furnished  with  a 
central  aperture  which  opens  into  its  cavity;  the  cavity  being  lined  with  mucous 
membrane  and  epithelium,  and  containing  a  grayish  mucus.  The  deep  layer 
of  the  follioular  gland  is  firmly  adherent  to  the  submucous  tissue,  snd  overlies 
Iha  pn^MT  muoouB  glands,  which  form  a  stratum  beneath  the  follicular  glands. 


iflad  Ibirl7duai«L«n);  ■ftorKSIIiker.   a,/.  Epithe- 

i.  P*pitl(B  of  the  mucoDi  membrana.  d.  Cantnl 
».  *.  CiTiIj  of  the  fglliela.  c.  InTeiUng  ooit  dT 
■nd,  compoitd  or  Braolar  tiitue.    g,  3.  Tb*  aloHd 

I  ths   Shro-Tunlv  matrix,  whicb 

I  of  tbs  glaod. 
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llie  tousil  is  ».  compound  foIUcalar  gland,  coDEu>tin^  of  an    ag^^tioD    of 
fifteen  or  tveaty  uimple  follicular  glands,  intjuately  united  and  held  togelhei 
80  as  U>  constitute  a  single  organ. 
Tia.  832.  Tliej  are  inclosed  in  a  tliick  invest- 

ing capsule  of  areolar  tissue,  with  a 
certain  proportion  of  elastic  ti^ne. 
The  capillary  Tessels  of  the  follicular 
glands  form  a  fine  and  close  nctworic 
around  their  bases. 

Tlie  raci-mote,  or  hbulii/ei/  gland, 
is  composed  of  several  lobes,  the  lobe* 
being  made  up  of  a  branch  orbrancbes 
of  an  excretory  duct,  and  TCficulBT 
dilatations.  The  excretory  duets  icr- 
inlnate  in  a  common  excretory  duet, 
which  opens  on  the  Biirfacc  of  the 
mucous  membrane,  and  the  glandu- 
lar reticle*  or  acini  are  tlireriicula 
and  cacal  lerminatiou*  of  the  smaller 
convoluted  branches  of  the  exenUaj 
ducts.  The  glandular  Yesicles  are 
plobularorovalorpyriform  in  shape, 
about  ^Jo  of  an  inch  in  diameter, 
and  composed  of  a  proper  structure- 
less coat,  or  me>n6r(tna}^r(>^ri>i,  lined 
by  an  epithrlial  layer  of  spheroidil 
or  THK  MOUTH  j  »ficr  Kiilliker.  o.  SbcRih  if  nucleolo-nucleated  ceils,  eomewhat 
iir»ol.r  tiMue.  4.  Excretory  duet  r.  Gkndu-  jcag  than  ^^^^  of  an  inch  in  breadth. 
lu-  TMiolei,  or  acini,  if.  DucU  of  tba  lubeji.  rj-jj^  nucleated  Cells  contniu  white  or 
M«i;nifljd  so  dmmeten.  colored    granules,  which    give    the 

proper  color  to  the  glands.     The  eicrctoiy  ducts  are  composed  of  areolar  and 
elastic  tissue,  and  lined  by  a  layer  of  columnar  epithelium. 

The  smallest  racemose  gland   consists   of    serenl 
Fio.  338.  lobules,  and  the  lobules  are  held  together  by  areolar 

tissue,  and  by  an  external  tovcsting  coat  of  the  same 
tissue  intermingled  with  elastic  fibres.  The  capillaiy 
vessels  of  the  glands  form  a  close  network  around  tbs 
glandular  vesicles ;  and  the  secretion  of  the  glands  is  a 
clear  yellowish  mucus,  with  an  occasional  and  acci- 
'  intal  admixture  of  granules,  nuclei,  and  remains  of 

Salivary  Gland». 

Communicating  with  the  mouth  are  the  excretory 
ducts  of  three  pairs  of  salivary  glands  {glandultt  tali- 
valet),  the  parotid,  submaxillary,  and  sublingual. 

The  PAROTID  OLAND  (xnfa,  near,  off.uTof,  the  ear), 
the  largest  of  the  three,  is  situated  iuiiuediately  in 
front  of  the  external  ear,  and  extends  superficially  ki 
a  short  distanoe  over  the  inasseter  muscle,  and  desply 
behind  the  ramns  of  the  lower  jaw.  It  reaches  iafii- 
riorly  to  below  the  level  of  the  angle  of  the  jaw,  and 
posteriorly  to  the  mastoid  process,  slightly  overlappinjt 
'of  the  stern  o-mastoid  muscle.     Imbeadet' 


in  its  substance  are  the  external  carotid  artery,  tempo- 
nl  vein,  and  fecial  nerve;  emerging  from  its  notenor 
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border,  the  transverse  facial  artery  and  branches  of  the  facial  nerve ;  and  above, 
the  temporal  artery  and  auriculo-temporal  nerve. 

The  duct  of  the  parotid  gland  (Stenon's'  duct),  about  two  inches  in  length, 
and  about  the  diameter  of  a  crow's  quill,  issues  from  the  anterior  part  of  the 
gland,  just  below  the  zygoma,  and  crosses  the  massetcr  muscle;  it  then  curves 
inwards  over  the  anterior  border  of  the  muscle,  and  pierces  the  buccinator  oppo- 
site the  second  molar  tooth  of  the  upper  jaw;  its  opening  in  the  mouth  being 
indicated  by  a  prominent  papilla. 

The  duct  is  dense  in  structure,  and  its  walls  of  considerable  thickness  in  pro- 
portion to  the  area  of  the  tube,  which  is  remarkably  small.  A  small  glandular 
appendage,  the  $ocia  parotidts,  is  connected  with  the  upper  part  of  the  duct  on 
the  masseter  muscle,  and  opens  into  it  by  one  or  several  small  ducts. 

The  SUBMAXILLARY  GLAND,  rounded  in  its  form,  is  situated  in  the  posterior 
part  of  the  submaxillary  triangle  of  the  neck.  It  rests  on  the  hyo-glossus,  stylo- 
glossus, and  mylo-hyoideus  muscle,  and  is  covered  in  by  the  body  of  the  lower 
jaw,  and  the  deep  cervical  fascia.  It  is  separated  from  the  parotid  gland  by  the 
stylo-maxillary  ligament,  and  from  the  sublingual  gland  by  the  mylo-hyoideus 
muscle.  Imbedded  among  its  lobules  are  the  facial  artery  and  submaxillary 
ganglion. 

Its  excretory  duct,  Wharton*$  duct,  about  two  inches  in  length,  issues  from 
the  middle  of  the  gland,  and  passes  between  the  mylo-hyoideus  and  hyo-glossus 
to  thofrsenum  linguae,  by  the  side  of  which  it  terminates  at  the  apex  of  a  papilla, 
caruncula  suhUngtialift.  A  process  of  the  gland  is  prolonged  with  the  duct  for 
a  short  distance  behind  the  mylo-hyoideus. 

The  SUBLINGUAL  is  a  long  and  flattened  gland,  situated  beneath  the  mucous 
membrane  of  the  floor  of  the  mouth,  at  each  side  of  the  fracnum  linguae.  It  is 
in  relation  at  the  fraenum  with  its  fellow  of  the  opposite  side,  and  in  the  rest  of 
its  course  lies  between  the  lower  jaw  and  genio-hyo-glossus,  being  bounded  below 
by  the  mylo-hyoideus.  It  is  in  relation  also  with  the  duct  of  the  submaxillary 
gland  and  the  hypoglossal  nerve. 

Its  secretion  is  poured  into  the  mouth  by  from  seven  to  twenty  short  ducts, 
ductus  Rivinianiy  which  open  on  the  ridge  made  by  the  gland  in  the  floor  of 
the  mouth ;  the  larger  openings  being  situated  by  the  side  of  the  fraenum  lin- 
guae. One  of  the  ducts  longer  than  the  rest,  and  opening  close  to  Wharton's 
duct,  has  been  named  ductus  BartholinL 

Structure,  —  The  salivary  glands  are  of  the  conglomerate  kind,  consisting  of 
lobes,  which  are  made  up  of  polyhedral  lobules ;  and  these  of  smaller  lobules ; 
in  minute  structure  they  correspond  with  the  racemose  mucous  glands. 

The  smallest  lobule  is  composed  of  glandular  vesicles,  acini,  which  are  minute 
caecal  pouches,  formed  by  the  convolution  and  dilatation  of  the  extreme  ramifi- 
cations of  the  ducts.  These  minute  ducts  unite  to  form  lobular  ducts,  and  the 
lobular  ducts  constitute  by  their  union  a  single  excretory  duct.  The  glandular 
vesicles  are  connected  by  areolar  tissue,  so  as  to  form  a  minute  lobule;  and  the 
lobules  and  larger  lobes  are  held  together  by  a  more  condensed,  but  lax  areolar 
tissue.  The  submaxillary  and  sublingual  glands  are  looser  in  structure  and  theii 
lobules  larger  than  those  of  the  parotid  gland. 

The  glandular  vesicles,  about  ^J^  of  an  inch  in  diameter,  consist  of  a  propei 
external  coat  or  memhrana  propria,  lined  by  a  single  layer  of  spheroidal  epithe- 
lial cells.  The  cells  are  nucleolo-nncleated  and  contain  granules,  some  of  which 
are  fatty  and  others  pigmentary.  The  excretory  ducts  are  thick  and  dense, 
eomposed  of  areolar  and  elastic  tissue,  and  lined  by  a  layer  of  columnar  epiOu:- 
Hum ;  and  Wharton's  duct  is  additionally  provided  with  a  longitudinal  layer  of 
fmooth  muscular  fibre.     The  secretion  of  the  salivary  glands  is  a  clear  fluid, 

^  Nicholas  Stenon,  an  anatomist  of  great  research.  He  discovered  the  parotid  dnct  while 
la  Paris.  He  was  appointed  Professor  of  Medicine  in  Copenhagen  in  1672.  His  work, 
**De  Mnscalis  et  Glandulis  Obserrationes,"  was  published  in  1004. 
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Bometiroes  contAiaing  a  small  quaatitj  of  uocas  and  tbe  detrita  of  epithelial 

Vesseh  and  Nervei.  —  The  parotid  gland  is  abondantl;  aupplied  with  artaie* 
by  the  ezternaJ  carotid;  the  submaxillary,  bT  the  faciu  aod  lingual;  and  the 
subliogual,  by  the  sublingual  aud  Bubmcntal  branches  of  the  lingual  artery. 
The  capillaries  form  nctworka  around  and  in  contact  with  the  glandular  veaiclee. 

The  Nerve*  of  the  parotid  gland  arc  derived  from  the  auriculo- temporal  branch 
of  the  inferior  maxillary,  from  the  aaricuiaris  magnua,  and  from  the  nerri  mollei 
accompanying  the  eiteraal  carotid  artery.  The  sabmaxillary  gland  is  supplied 
by  the  braachee  of  the  submaxillary  ganglion,  sympathetic,  and  filaments  from 
the  mylo-hyoldcan  nerve;  and  the  aablingual,  by  filaments  from  the  Bub- 
maxillary  gangUou  and  guatatoiy  nerve. 

PHABTNX. 

The  pharynx  (fipvyii  the  throat)  is  a  mosculo-membranona  sac,  about  four 
inches  in  len^h,  situated  on  the  cervical  portion  of  the  vertebral  column,  and 
extending  from  the  base  of  the  skull  to  a  point  corresponding  with  the  criocad 
cartilage  in  front,  and  the  fifth  cervical  vertebra  behind.  It  is  composed  of 
mocouB  membmue,  muscles,  and  a  strong  aponeurosis;  and  commnnicateB  in 
front  with  the  cavity  of  the  nose,  mouth,  and  larynx.  Above  it  is  attached 
partly  by  muscle,  but  chiefly  by  aponeurosis,  to  the  basilar  process  of  the  occi- 
pital bone  and  petrous  portion  of  the  temporal  bones,  and  below  it  is  continuous 
with  the  oesophagus. 

At  its  anterior  part  it  has  opening  into  it  seven  ibtamina,  vis. — 
Posterior  nares,  two,  Larynx, 

Eustachian  tubes,  two,  (Esophagus. 

Mouth, 

The  Poilerior  naret  (choante  narium)  are  the  two  ki^  openings  at  the  opper 
and  front  part  of  the  pharynx.     On  each  side  of  these  openings,  and  parallel 


Prartnx  laid  open  FaoH  •mnD. 

1.  Seetloa  eirried  tnairenielr  tbrODRh 
Ibe  buKi  of  th<  •knil.  1,  2.  Wall*  oT 
the  pharjni  dnwD  uide.  3,  3.  Poa. 
tertor  biiTti,  BCptrmled  bj  th«  Tomer. 
i.  EitiemitT  of  one  Bngtubian  tubs. 
5.  Soft  palaM.  A.  Foilarior  pillsr  of 
the  loft  palnla.  T.  ADtcrior  pillar; 
lb«  tonill  ii  Mco  Id  tbs  niche  be- 
tween the  two  pillar*.  8.  Root  of  the 
tongue,  partly  eonoealed  bj  the  UTola. 
9.  Epiglottii,  overhanging  (10)  the  oor. 
dit.irm  openinBofthelaryni.  11.  Poa. 
Cerlor  port  of  Ibe  larjni.  13.  Opening 
of  the  OBBopbagui.  13.  ffiRopbagna. 
H.  Trachea. 


with  the  posterior  termination  of  the  inferior  turbinated  bone,  is  the  Hlit-hke 
opening  in  the  mucous  membrane,  marking  the  aperture  of  the  Eu^achian  («£«■ 
Beneath  the  posterior  nares  is  the  isthmus  faucium,  the  largo  opening  into  the 
mouth,  partly  veiled  by  the  soft  palate;  and  beneath  the  root  of  the  tongne,  the 
cordiform  opening  of  the  larynx,  aditta  ad  glouidem.  The  atophagral  opening 
>s  the  lower  constricted  portion  of  the  pharynx. 
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<ESOPHAaUU. 

The  awphagvM  (tiiw,  to  bear,  f<i7(»,  to  eat)  is  a  slightly  flexuooB  caoal,  in- 
cliniiig  to  the  left  id  the  Deck,  to  the  right  in  the  npper  part  of  the  thorax,'  and 
again  to  the  left  in  its  coarse  through  the  posterior  mediastinum  ;  it  commence! 
at  the  termination  of  the  pharynx,  opposite  the  lower  border  of  the  cricoid  car- 
tilage and  fifth  cervical  vertebra,  and  descends  the  neck  behind,  and  rather  to 
the  left  of  the  trachea.  It  then  passes  behind  the  arch  of  the  aorta  and  left 
bronchus,  aDd  aloDg  the  posterior  mediastinum,  Ijing  in  front  of  the  thoracic 
aorta,  to  the  oesophageal  opening  in  the  diaphragm,  where  it  enters  the  abdo- 
men, and  tcnuinatee  at  the  cardisc  orifice  of  the  stoniacb  opposite  the  ninth  or 
tenth  dorsal  vertehra.  The  (esopha- 
gus is  flattened  and  narrow  in  the  Fio.  SS^i. 
cervical  region,  and  cylindrical  in  the 
rest  of  its  course;  its  largest  diame- 
ter being  met  with  near  the  lower 
part;  it  is  connected  by  loose  areo- 
lar tissue  to  surrounding  structures. 

BTOHAOH. 

The  stomach  is  an  expansion  of 
the  alimentary  canal,  sitoated  Id  the 
left  byfXKhondriao  and  epigastric 
region,  and,  for  a  small  extent,  la 
the  right  hy|>ochondriac  re^on.  It 
is  directed  somewhat  obliquely  from 
above  downwards,  from  left  to  right, 
and  from  behind  forwards ;  and  in 
the  female,  as  a  resalt  of  tight-lacing, 
u  longer  than  in  the  male.  On  ac- 
count of  the  peculiarity  of  its  form, 
it  is  divided  into  a  middle  part  or 
body,  a  greater  or  tplenir,  and  •■ 
leuer  OT pyloric  end;  a  letter citrva-  2.  Cirdiu  orifice  i 
ture  above,  and  a  greater  cvrpalure  th«  atmud  border 
below;  an  anterior  and  &  potterior  8""'  "id  of  ihe 
lurfaee:    a   carditic    orifice,    and    a     "*■     *■  Lewer  pur 

pyloric  orifice.    The  great  end  (fun-  '*""''  ■'  "■"  '*""■ 

dua)  is  not  only  of  jarge  size,  but  *"'""''' tie  PTlonn 

expandsbeyondthepointof entrance  "'  """"'" 

of  the  oesophagus,  and  is  embraced 

by  the  concave  surftce  of  the  spleeo;  ■"-«'"'<■""■' "'"="''° '•"'"-''■    •■'''"""■    "■ 

,/  .  ■     I       r  I    i         !      Oblique  Boriion  of  the  duEidcnuoi.     11.  Deieend- 

it  presents  SDpenorly  a  funnel-shaped    ,  .,        ,.  n  .■   j    .     j  j    . 

expaosion,    leading    to    the    cardiac      „„„,,   chol«ioth«   pW    lo    their   ler«in.ii»p. 

onficc.  The  pylorus  (janitor)  le  the  u.  p.pin^  „p„„  ,hich  ih.  i^ct,  npeo.  U. 
small  and  contracted  citremity  of  TmnmrK  portion  of  doodenom.  IS.  CQBunen™- 
the  organ ;  it  is  situated  on  a  plane  „,„t  of  jejunum.  Id  tbt  interior  of  ihe  doode- 
auterior  and  inferior  to  the  cardiac  num  »nd  Jejonnm,  ifa«  tiItdIb  eoDniieiiUi  ire 
ori6ce,  and  lies  in  contact  with  the  aeen. 
nodcr  surface  of  the   liver,    often 

reaching  to  the  gall-bladder.  Near  the  lesser  end  is  a  dilatation,  the  antrum  of 
tbc  pytums.  The  two  curvatures  give  attachment  to  the  peritoneum ;  the  upper 
eurve  to  the  lesser  omentum,  the  lower,  to  the  great  omentum.     Tho  a 

'  Craveilhicr  Tamarka  that  Ibis  inflcclioa  ei^lains  the  obitruclion  which  a  bougie  i 
Gmm  dimU  with,  ia  ita  passage  alopg  the  ttsophagas,  opposite  tbc  Grvt  rib. 


a  direction  to 


reagemeiiE  of  the 


d  b;  the  mucoiK  n 
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surface  looks  upwards  and  forwards,  and  is  in  relation  with  tlio  diapbragm, 
(which  separates  it  from  the  viscera  of  the  thorax  and  six  lower  rihs^)  with  the 
left  lobe  of  the  liver,  and  in  the  epigastric  region  with  the  abdomioal  parietes. 
The  posterior  surface  looks  downwards  and  backwards,  and  is  in  relation  with 
the  diaphragm,  pancreas,  third  portion  of  the  duodenum,  transverse  meso-colon, 
left  kidney,  and  left  supra-renal  capsule;  this  surface  forms  the  anterior  bounds 
ary  of  that  cul-de-sao  of  the  peritoneum  which  is  situated  behind  the  lesser 
omentum  and  extends  into  the  greater  omentum.  In  a  state  of  distension,  as 
after  a  meal,  the  anterior  surface  becomes  superior,  and  the  greater  curvature  is 
directed  forwards  against  the  abdominal  parietes.  Meckel  estimates  the  capacity 
of  the  stomach  at  one  foot  square ;  when  moderately  full  it  is  capable  of  holding 
from  five  to  ten  pints  of  fluid. 

SMALL    INTESTINE. 

The  small  intestine,  intestinum  tenue,  is  about  twenty  or  twenty-five  feet  in 
length,  and  is  divisible  into  three  portions,  duodenum,  jefunumy  and  ileum. 

The  Duodenum,  (called  Bu>6txaBdxrviMv  by  Herophilus,)  larger  and  more  deeply 
seated  than  the  rest  of  the  small  intestine,  has  received  its  name  from  being 
about  equal  in  length  to  the  breadth  of  twelve  fingers  (eight  or  ten  inches). 
In  its  course  it  presents  a  horse-shoe  curve ;  commencing  at  the  pylorus,  it 
ascends  obliquely  backwards  to  the  under  surface  of  the  liver ;  it  next  descends 
perpendicularly  in  front  of  the  right  kidney  as  low  as  the  fourth  lumbar  verte- 
bra, and  then  passes  nearly  transversely  across  the  third  lumbar  vertebr& ;  ter- 
minating in  the  jejunum  at  the  left  side  of  the  second  lumbar  vertebra,  where  it 
is  crossed  by  the  superior  mesenteric  artery  and  vein.  It  is  connected  with  the 
portal  eminence  of  the  liver  by  means  of  a  band  of  peritoneum  called  li(/amefUum 
fiejyatlco-duodeiiale ;  and  to  the  right  kidney  by  another  band,  the  ligamenium 
duodcno-rmale. 

The  Jirst  or  oblique  portion  (pars  transversa  superior)  of  its  course,  between 
two  and  three  inches  in  length,  is  completely  inclosed  by  the  peritoneum  :  it  is 
iu  relation,  above  with  the  liver  and  neck  of  the  gall-bladder;  in  front  with  the 
great  omentum  and  abdominal  parietes ;  and  behind  with  the  right  border  of  the 
lesser  omentum  and  its  vessels. 

The  second  or  perpendicular  portion  (pars  descendens)  is  situated  altogether 
behind  the  peritoneum :  it  is  iu  relation  by  its  anterior  surface  with  the  com- 
mencement of  the  arch  of  the  colon  ;  by  its  posterior  surface  with  the  concave 
margin  of  the  right  kidney,  the  inferior  vena  cava,  and  ductus  communis  cho- 
ledochus ;  by  its  right  border  with  the  ascending  colon  •  and  by  its  left  border 
with  the  pancreas.  The  ductus  communis  choledochus  «nd  pancreatic  duct 
open  into  the  internal  and  posterior  side  of  the  perpendicular  portion,  a  little 
below  its  middle. 

Tho  third  or  transverse  portion  (pars  transversa  inferior)  of  the  duodenum, 
the  longest  and  narrowest  of  the  three,  lies  between  the  diverging  layers  of  the 
transverse  meso-colon,  with  which  and  with  the  stomach  it  is  in  relation  in 
front;  above,  it  is  in  contact  with  the  lower  border  of  the  pancreas,  the  superior 
mesenteric  artery  and  vein  being  interposed  ;  and,  behind,  it  rests  on  the  infe- 
rior vena  cava  and  aorta. 

The  Jejunum  (jejunus,  empty)  is  named  from  being  generally  found  empty. 
It  forms  the  upper  two-fifths  of  the  small  intestine  :  commencing  at  the  bend 
of  the  duodenum,  ^a:iira  duodeno-jejunalis,  on  the  left  side  of  the  second  lam- 
bar  vertebra,  and  terminating  in  the  ileum.  It  is  thicker  to  the  touch  than 
the  rest  of  the  intestine,  has  a  pinkish  tinge  from  containing  more  mucoos 
membrane  than  the  ileum,  and  is  situated  in  the  umbilical  region  and  left  iliac 
fossa. 

The  Ileum  (jlxnv,  to  twist,  to  convolute)  includes  the  remaining  three-fifths 
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of  the  BmslI  iDtestiiic.  It  u  somewhat  smaller  ia  calibre,  thioDer  in  textare, 
nnd  paler  than  the  jejaoani ;  but  there  is  no  mark  \>j  which  to  distin^ixh  the 
termiDstion  of  the  one  or  the  commencemcDt  of  the  other.  It  is  Bitnat«d  in  the 
umbilical  and  hypogastric  region  and  pclvio  cavity,  and  terminates  in  the  right 
iliac  fossa,  by  opening  at  an  obtnse  angle  into  the  commencement  of  the  colon. 
At  its  entrance  into  the  large  intestine  it  has  a.  cuneiform  shape. 

The  small  iDtcstinee  form  in  their  course  a  double  carve  resembling  the  lett«i 
S,  the  upper  curve  to  the  right  representing  that  of  the  duodenum;  and  the 
lower  to  the  left  that  of  the  jejnmim  and  ileum  to  the  tcrminatioQ  of  the  latter 
in  the  colon. 

The  jejunum  and  ileum  are  Burrounded,  above  and  at  the  aides,  by  the  colon ; 
in  front  they  are  in  relation  with  the  omentum  and  abdominal  parietes ;  they 
are  retained  in  position  by  the  mesentery,  which  connects  them  with  the  poste- 
rior wall  of  the  abdomen  ;  and  below  they  descend  into  the  cavity  of  the  pelvis. 
At  about  the  lower  third  of  the  ileum  a  pouch-like  process  or  diverticulum  of 
the  intestine  is  occasionally  seen.  This  is  a  vestige  of  embryonic  structure,  and 
results  from  the  obliteration  of  the  omphalo-mesenteric  or  viteltioe  duct  at  a 
short  distance  from  the  cylinder  of  the  intestine. 
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The  large  intestine  (intestinum  crassum  vel 
unplnm)  five  or  six  feet  and  sometimes  more  in 
length,  prismoid  in  form,  sacculated  and  thicker 
than  the  small  intestine,  tapers  gradually  from 
above  downwards,  and  is  divided  into,  cacum, 
ro&n,  and  rtcfttm. 

The  Caevm  (caput  coli)  is  the  blind  pouch,  or 
enl-de-sac,  about  two  inches  and  a  half  in  length, 
situated  at  the  commencement  of  the  large  intes- 
tine. It  is  lodged  in  the  right  iliac  fossa,  and 
retained  in  its  place  by  the  peritoneum  which 
passes  over  its  anterior  surface ;  its  posterior  sur- 
ikce  is  connected  by  loose  areolar  tisane  with  the 
iliac  foacia.  Attached  to  its  extremity  is  the 
appendix  vermi/orma,  a  long  worm-shaped  tube, 
the  rudiment  of  the  lengthened  ciecum  found  in 
all  mammiferons  animals  except  man  and  the 
higher  quadrumana.  The  appendix  varies  in 
length  from  one  to  five  or  six  inches ;  it  is  about 
equal  in  diameter  to  a  goose-ouill,  and  is  con- 
nected with  the  posterior  and  left  aspect  of  the 
eecum  near  the  extremity  of  the  ileum.  It  is 
oanallymore  or  less  coiled  npon  itself,  and  rcUincd 
in  that  trail  by  a  falciform  dnplicature  of  perito- 
neum. Its  canal  is  extremely  small,  and  the 
orifice  by  which  it  opens  into  the  csccuin  not 
'  nnfreqnently  provided  with  an  incomplete  valve. 
Occasionally  the  peritoneum  invests  the  ciecnm 
•0  completely  as  to  constitute  a  meso-csecum, 
which  permits  of  an  nnusnal  degree  of  movement 
in  this  portion  of  the  intestine,  and  serves  to  ex- 
plain the  occurrence  of  hernia  of  the  csecum  on  the  right  side.  The  ctecum  is 
(he  most  dilated  portion  of  the  large  intestine;  and  is  diatinguiahed  from  the 
colon  externally  by  the  constriction  corrca ponding  with  the  entrance  of  tho 
ileum,  and  internally  by  the  ileo-c»cal  or  ileo-colic  valve. 
84 
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580  COLON.  —  RECTUM. 

The  Colon  is  divided  into,  (ucending,  transvene,  and  descending.  The  as- 
cending colon  passes  upwards  from  the  right  iliac  fossa,  through  the  right  lum- 
bar region,  to  the  under  surface  of  the  liver.  It  then  bends  inwards,  flexura 
dextra  vel  hepatica,  and  crosses  the  upper  part  of  the  umbilical  region  under  the 
name  of  transverse  colon;  and,  on  the  left  side,  Jlexura  sinistra  vel  lienalis, 
descends,  descending  colon,  through  the  left  lumbar  region  to  the  left  iliao  fossa, 
where  it  makes  a  remarkable  curve  upon  itself,  which  is  called  the  sigmoid 
fiexure,  flexura  iliaca. 

The  ascending  colon,  the  most  dilated  portion  of  the  large  intestine,  next  the 
caecum,  is  retained  in  position  in  the  abdomen  either  by.  the  peritoneum  passing 
simply  in  front  of  it  or  by  a  narrow  meso-colon.  It  is  in  relation  in  front  with 
the  small  intestine  and  abdominal  parietes ;  hehindWth  the  quadratus  lumborum 
mui!(clc  and  right  kidney ;  internally  with  the  small  intestine  and  perpendicular 
portion  of  the  duodenum ;  and  by  its  vpper  extremity  with  the  under  surface  of 
the  liver  and  gall-bladder. 

The  transverse  colon,  the  longest  portion  of  the  large  intestine,  forms  a  curve 
across  the  cavity  of  the  abdomen,  the  convexity  of  the  curve  looking  forwards 
and  sometimes  downwards.  It  is  in  relation,  by  its  upper  surface,  with  the  liver, 
gall-bladder,  stomach,  and  lower  extremity  of  the  spleen;  by  its  lou>er  turface^ 
with  the  small  intestine ;  by  its  anterior  surface,  with  the  anterior  layers  of  the 
gpreat  omentum  and  abdominal  parietes ;  and,  by  its  posterior  surface,  with  the 
transverse  meso-colon. 

The  descending  colon  is  smaller  in  calibre,  and  situated  more  deeply  than  the 
ascending  colon ;  its  relations  are  similar. 

The  sigmoid  flexure,  the  narrowest  part  of  the  colon,  curves  upwards  and  to 
the  right,  then  downwards  and  to  the  left,  and  is  retained  in  its  place  by  a  meso- 
colon. It  is  in  relation,  in  front,  with  the  small  intestine  and  abdominal  pari- 
etes; and  behind  with  the  iliac  fossa. 

The  Rectum,  the  termination  of  the  large  intestine,  seven  or  eight  inches  in 
length,  has  received  its  name,  not  so  much  from  the  direction  of  its  course,  as 
from  the  straightness  of  its  form  in  comparison  with  the  colon.  It  descends, 
from  opposite  the  left  sacro-iliac  symphysis,  in  front  of  the  sacrum,  forming  a 
gentle  curve  to  the  right  side,  and  then  returning  to  the  middle  line ;  opposite 
the  extremity  of  the  coccyx  it  curves  backwards  to  terminate  in  the  anus  at 
about  an  inch  in  front  of  the  apex  of  that  bone.  The  rectum,  therefore,  forms 
a  double  flexure  in  its  course,  the  one  being  directed  from  side  to  side,  the  other 
from  before  backwards.  It  is  smaller  in  calibre  at  its  upper  part  than  the  sig- 
moid flexure,  but  becomes  gradually  lai^er  as  it  descends,  and  its  lower  ex- 
tremity, previously  to  its  termination  at  the  anus,  forms  a  dilatation  of  consider- 
able, but  variable  magnitude. 

With  reference  to  its  relations,  the  rectum  is  divided  into  three  portions ;  the 
first,  including  half  its  length,  extends  to  about  the  middle  of  the  sacrum,  b 
completely  surrounded  by  peritoneum,  and  connected  to  the  sacrum  by  means 
of  the  meso-rectum.  This  portion  is  in  relation,  above,  with  the  left  sacro-iliac 
symphysis;  and,  below,  with  the  branches  of  the  internal  iliao  artery,  sacnl 
plexus  of  nerves  and  left  ureter;  one  or  two  convolutions  of  the  small  intestine 
are  interposed  between  the  front  of  the  rectum  and  the  bladder,  in  the  male; 
and  between  the  rectum  and  the  uterus  with  its  appendages,  in  the  female. 
The  second  portiony  about  three  inches  in  length,  is  closely  attached  to  the  sur- 
face of  the  sacrum,  and  covered  by  peritoneum  only  in  front ;  it  is  in  relation 
bv  its  lower  part  with  the  base  of  the  bladder,  vesiculse  seminales,  and  prostate 
gland ;  and  in  the  female  with  the  vagina.  The  third  portion  curves  backwards 
from  opposite  the  prostate  gland  and  tip  of  the  coccyx  to  terminate  in  the  anus; 
it  is  embraced  by  the  levatores  ani,  and  is  about  one  inch  and  a  half  in  len&rth. 
This  portion  is  separated  from  the  membranous  part  of  the  urethra  bj  a  tnan- 
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gnlar  space ;  in  tlie  female  the  triang;alar  space  intervenes  between  the  vagina 
and  rectum,  and  constitutes  bj  its  base  the  perineum. 

The  Antu  is  situated  at  a  little  more  than  an  inch  in  front  of  the  extremity 
of  the  coccyx.  The  integument  around  it  is  covered  with  hairs,  and  is  thrown 
into  numerous  radiated  plaits  which  are  obliterated  during  the  passage  of  fssoes. 
The  margin  of  the  anus  is  provided  with  an  abundance  of  sebiparous  glands, 
and  the  epidermis  may  be  seen  terminating  by  a  fringed  and  scalloped  border, 
at  a  few  lines  above  the  extremity  of  the  opening. 

BTRUOTURS  OF  THE  INTESTINAL  CANAL. 

The  intestinal  canal  has  four  coats :  —  mvcoia,  nthmucous  or  areolar y  miis- 
cviar^  and  an  external  coat,  which,  in  the  pharynx  and  oesophagus,  is  areolo" 
fihrout,  and  in  the  abdominal  cavity  terous,  being  derived  from  the  peri- 
toneum. 

Mucous  COAT.  —  The  mucous  membrane  of  the  mouth  is  thick,  of  a  pinkish- 
red  color,  semi-transparent,  furnished  with  an  abundance  of  papillse,  and  rich  in 
vessels  and  nerves.  It  lines  the  whole  interior  of  the  oral  cavity,  and  is  closely 
adherent  to  the  boundaries  of  that  cavity,  in  some  parts  muscle,  in  others,  as 
upon  the  jaws  and  hard  palate,  bone.  It  commences,  in  front,  at  the  junction 
of  the  red  margin  with  the  skin  of  the  line,  is  continuous  with  the  lining  mem- 
brane of  the  parotid,  submaxillary  and  suolingual  ducts,  forms  the  frsena  of  the 
lips,  tongue,  and  epiglottis,  lines  the  follicular  glands  of  the  tongue  and  tonsils, 
and  is  continuous  with  the  mucous  membrane  of  the  pharynx. 

The  mucous  membrane  of  the  pharynx  is  pale  in  its  lower  or  alimentary  part, 
but  red  and  thick  in  its  upper  or  respiratory  portion ;  the  division  of  the  two 
parts  corresponding  with  the  lower  border  of  the  soft  palate ;  the  respiratory  por- 
tion, moreover,  is  more  thickly  studded  with  glands,  but  is  divested  of  papillae. 
The  mucous  membrane  of  the  pharynx  is  continuous  with  the  mucous  lining  of 
the  Eustachian  tubes,  nares,  mouth,  larynx,  and  oesophagus. 

In  the  cuophagus,  the  mucous  membrane  is  pale  red  above  and  whitish  below. 
It  has  but  few  papillae,  is  loosely  connected  with  the  muscular  coat  by  means  of 
the  submucous  coat,  and  is  disposed  in  longitudinal  plica. 

In  the  $tomach  the  mucous  membrane  is  soft  and  loose,  thinner  at  the  cardiac 
than  at  the  pyloric  end,  and  of  a  grayish  or  reddish-gray  color,  heightened  to  a 
bright  red  during  digestion.  It  is  redder  in  infancy  than  in  the  adult,  and  least 
red  in  old  age.  It  is  disposed  on  the  surface  in  plaits  or  rvga,  which  around 
the  cardiac  orifice  have  a  radiated  arrangement,  take  a  longitudinal  direction  in 
the  body  of  the  organ,  and  at  the  pylorus  form  a  circular  or  spiral  fold,  which 
constitutes  with  the  muscular  coat  the  pyloric  valve.  The  rugae  are  most  nume- 
rous and  largest  at  the  pyloric  end  of  the  stomach. 

In  the  imall  intestine  the  mucous  membrane  is  thinner  than  in  the  stomach ; 
it  is  smooth  in  the  upper  fourth  of  the  duodenum,  but  raised  into  crescentic 
folds,  valvula  conniventes  [valvulae  Kerkringii],  in  its  lower  three-fourths ;  the 
valvulae  conniventes  being  continued  throughout  the  jejunum,  and  extending  as 
far  as  the  middle  of  the  ileum.  On  the  posterior  and  inner  side  of  the  descend- 
ing portion  of  the  duodenum  is  a  longitudinal  ridge  or  crest,  plica  longitudina- 
liif  about  an  inch  in  length,  caused  by  the  oblique  passage  through  the  walls 
of  the  intestine,  of  the  ductus  communis  choledochus ;  and  at  the  lower  and 
most  prominent  part  of  this  crest  is  the  aperture  of  termination  of  that  duct  and 
the  ductus  pancreaticus.  The  valvulae  conniventes  are  narrow  at  their  com- 
mencement, but  quickly  become  larger,  and  at  the  lower  part  of  the  duodenum 
and  upper  part  of  the  jejunum,  where  they  are  largest,  have  a  breadth  of  several 
lines.  In  the  lower  part  of  the  jejunum  and  upper  part  of  the  ileum  they  be- 
come narrower  and  more  scanty,  and  are  finally  lost  altogether  at  about  the 
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middle  of  the  ktter.  Each  fold  or  valve  extends  for  aboat  on«-half  or  three- 
fouitha  around  the  cylinder  of  the  ioteatioe;  and  as  they  spring  from  all  nd«s 
of  its  circumference,  have  the  appearance  of  circular  septa.  The  jejonam  oirea 
its  considerable  thickness  to  these  valves  j  and  as  they  are  small  in  the  upper 
half  of  the  ileum,  and  vanting  in  ita  lower  half,  the  thinness  of  the  ileuna  is  dnr 
to  their  absence. 

At  the  termination  of  the  ileum  ID  the  large  intestine,  the  mucoos  membrane 
forms  two  semilunar  folds,  strengthened  by  the  mnscular  coat.  The  tefmination 
of  the  ileum  is  oblique  and  flattened,  and  coustitutes  the  division  between  the 
cscum  and  colon,  the  two  folds  of  mucous  membrane  being  the  ileo-cacal  or 
ileo-cnltc  naive  (vnlvula  Bauhioi).  The  position  of  theae  folds  is  such  that  one 
belongs  to  the  csecum,'the  other  to  the  colon,  the  opening  betneen  them  beinjt 
obluDg,  and  oval,  and  not  inaptly  compared  to  a  bnCtoo-hole ;  moreover,  the  oolio 
flap  somewhat  overlaps  the  cmcal  flap,  and  is  so  disposed  in  relation  to  the  en- 
trance of  the  ileum,  that  the  contents  of  the  small  bowel  aro  necessarily  dis- 
charged into  the  caecum.  In  the  ececum  and  colon,  the  mucous  membrane  is 
smooth,  and  lines  the  surfaces  of  the  plica  tigmoidea  which  form  the  bonnda- 
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ries  of  the  sacculi  of  the  large  intestine.     In  the  rerlam,  it  forms  three  valvular 
folds,'  one  of  which  is  situated  near  the  commencement  of  the  intestine;  the 
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second,  extending  from  the  side  of  the  tube,  is  placed  opposite  the  middle  of  the 
sacrum ;  and  the  third,  which  is  the  largest  and  most  constant,  projects  from  the 
anterior  wall  of  the  bowel  opposite  the  base  of  the  bladder.  Besides  these  folds, 
the  membrane  in  the  empty  state  of  the  intestine  is  thrown  into  longitudinal 
plaits,  somewhat  similar  to  those  of  the  oesophagus ;  these  have  been  named  the 
columns  of  the  rectum.  [The  intervals  between  these  columns,  observed  as  the 
ordinary  natural  condition,  by  Horner,  become  closed  near  the  anus,  so  as  to 
form  small  pouches  of  from  two  to  four  lines  in  depth,  the  orifices  of  which  pre- 
sent upwards.  These  pouches  occasionally  become  the  seat  of  disease,  and, 
being  enlarged,  produce  a  painful  itching. H  The  mucous  membrane  of  the 
rectum  is  connected  to  the  muscular  coat  by  a  loose  areolar  tissue,  .as  in  the 
oesophagus. 

Structure  op  Mucous  Membrane. — In  intimate  structure,  mucous  mem- 
brane is  composed  of  three  layers,  epithelium,  true  mtu:ou8  membrane  or  corium, 
and  submucous  tissue. 

Epithelium'  is  analogous  to  the  epidermis  in  forming  a  layer  of  protection 
to  the  structure  which  it  invests ;  it  constitutes  the  surface  of  the  mucous  mem- 
brane, and  indeed  of  all  the  other  internal  membranes  of  the  body,  namely,  the 
serous  and  synovial  membranes,  the  heart,  the  bloodvessels,  and  lymphatics. 
Like  the  epidermis,  also,  it  is  composed  of  minute  cells,  generated  on  the  sur- 
face of  the  corium  in  a  soft,  transparent,  jelly-like  substance,  filled  with  small 
granules,  the  blastema,  which  serves  besides  the  purpose  of  a  matrix  in  connect- 
ing the  cells  together.  The  blastema,  originally  fluid,  soon  becomes  filled  with 
organic  granules ;  these  granules,  congregating  together  in  small  masses,  consti- 
tute the  nucleus,  or  original  part  of  the  cell,  the  separate  granules  being  the 
nucleoli.  Around  the  nucleus  other  granules  accumulate  and  grow,  a  boundary 
membrane  is  formed  about  them,  and  the  cell  is  complete,  consisting  of  its 
nucleus  with  included  nucleoli,  the  cavity  of  the  cell,  which  is  composed  of 
granules  and  secondary  cells,  and  the  cell-membrane.  This  process  of  con- 
formation being  in  constant  operation  on  all  the  surfaces  of  the  body,  the  old 
cells  of  the  surface  of  the  epithelium  are  regularly  cast  off,  while  young  cells 
take  their  place  from  below.  A  section  of  epithelium  would,  therefore,  like  the 
epidermis,    show    cells    in    successive 

stages  of  formation  and  growth,  namely,  Fio.  838. 

as  simple  granules,  aggregated  granules 
or  nuclei,  small  cells,  and  larger  and 
complete  cells. 

The  cells  of  epithelium  present  some 
differences  of  form  and   arrangement 
which  have  given  rise  to  their  division 
into  four  varieties,  namely,  squamous,        Epithelial  scales  prom  the  moutb; 
columnar,  spheroidal,  and  ciliated.  *  ^h«  large  scale  magnified  310  times,  ezhibiU 

The  Squamous  epithelium  is  so  named  *^«  itructure  of  the  scale,  as  consisting  of  a 
from  the  conversion  of  its  superficial  «°<^»«with  nucleolos  in  the  centre;  and 
Celh.    into    thin,    flattened,    polyhedral     "condary  nucleated  cells,  foming  the  body 

,  '     .        1  •  1 V^/^    "^  •   •      1      of  the  scale.    In  the  other  scales,  magnified 

squamae  or  scales,  in  which  the  original     j^^  ^.^^,^  ^^^  „^^,^„,  ^^^  ^„^j^^,^^  ^^ 

structure  of  the  cell,  together  with  its  .i^ne  seen  distincUy :  the  secondary  cells 
DUcleus,  is  more  or  less  effaced.  On  the  being  reduced  to  the  appearance  of  a  few 
serous  membranes  of  the  cavities  of  the     granules  dispersed  through  the  scale. 

body  and  on  that  of  the  blood  and  lymph 

vessels,  the  squamas  form  a  single  layer,  but  on  the  mucous  membrane,  as  on 

1  [Vide  Homer's  Special  Anat.  and  Histol.,  toI.  ii.,  p.  47.     Philadelphia,  1851.     Also, 
Am.  Cyclop.  Pract.  Med.  and  Surg.,  toI.  ii.,  1836.     Article  Antu.] 
*  ['Eari,  upon ;  and  M4,  a  nipple.] 
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RPHEROISAL    AND    CILIATED. 


twoen  ^Jg  and  jjn  of  an  inoh 
TBgins  between  -L  and  jjg ; 
the  skin  gjg.     Toe  nucleus,  ' 


the  skin,  there  &re  seveml  saperimpoeed  lajera;  hence  the  naoea  lamtUated, 
trttflated,  slralified,  and  pavement  epithelium  have  been  given  to  this  ranetj. 
The  Bquamous  epithelium  ia  found  on  the  coujunctiva;  in  the  cavity  of  the 
nose  near  its  external  apertures;  in  the  mouth,  fauces,  and  lower  half  of  the  pha- 
rynx ;  in  the  msophagus,  where  it  fonns  a  thick  layer,  and  terminates  at  the  car- 
diac orifice  of  the  Btomaoh  by  a  serrated  border,  ora  ttrrala ;  in  the  Tulva, 
va^na,  cervix  uteri,  and  entrance  of  the  urethra. 

The  squamae  are  somewhat  larger  in 
Fia.  S8S.  the  month  and  lauces  than  elsewhere; 

'  I  longest  diameter  they  meumre  be- 
tween 7^0  and  ,jn  of  an  inoh;  in  the 
' a ;  and  on 
'i  which  is 
round  or  oval  in  shape,  and  flattened, 
measures  in  scales  from  the  month  i^g^g 
of  an  inch. 

The  Caiumnar  epithelium  (eylindtr 
^ilhelivm)  [coDoidal  epithelium]  con- 
gists  of  cells,  which  have  an  elongated 
or  pyriform  shape,  their  baeea  being 
directed  to  the  free  eur&ce,  and  thrar 
apices  to  the  oorium.  They  u«  ringed 
side  by  side  like  columns,  and  their  interstices  are  filled  with  a  tranapATsnt 
jelly-like  matrix,  similar  to  that  which  connects  the  cells  of  the  aquamou 
epithelium. 

Each  column  contuna  near  its  middle  a  nurlevi,  which  gives  it  a  swollen 
appearaace,  and  the  nucleus  posBesses  one  or  more  nucleoli ;  from  the  trans- 
parency of  the  column  the  nucleus  may  be  seen  through  its  base.  The  columnar 
epithelium  oocnra  in  the  stomach  and  bowels,  urethra,  gall-bladder,  and  duets 
of  glands.     In  the  gall-bUdder  the  nuoleos  is  less  apparent  than  in  other  parti. 


POBTIOK 


th«  oell 

railed  from  iU  codIcdU  bj  Ibo  ab. 

of  iraMr.    from  tba  rabbit!  altar 

KtiUiker 
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Fio.  842. 
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CoLmiiiR  IPITBILIDH  Irom  ArrzinAJiQm    or    tbi 

ttaeamallisteiting;  utter HaDlf.  iDnrioi  formed  by  [be 

Btparate  columni,  (bowing  nu-  appoiitian  of  tba  buai  ol 

elsoa  and  nudaolu.  Hrcril  odIddidi. 

The  Spheroidal  epithelium  is  composed  of  cells,  which  are  spheroidai  in 
shape,  and  more  or  loss  polyhedral  from  oompression;  in  other  respects  they 
resemble  in  structure  the  cells  of  the  preceding  varieties.  They  are  found  ii 
situations  where  the  squamous  and  columnar  epithelium  are  oontinuous,  and  oa 
that  account  have  been  named  by  Henl6  Iranntional  ipiihdium.  The  spbs- 
roida]  epithelium  also  occurs  in  the  excretory  pasasgea  of  the  kidney,  the 
bladder,  and  in  the  exeretoty  ducts  of  the  glands  which  open  on  the  mucoQS 
membrane  and  skin. 

The  Ciliated  rpithelium  is  characterised  by  the  presence  of  minute  ooniMl 
vibratile  filaments  (cilia)  mounted  on  the  broad  ends  of  the  columnar  oella,  or 
upon  the  tree  surface  of  those  of  the  spheroidal  kind.    The  cilia  are  in  o 


BTaocTuaK 


I    MKUBBANE. 


■ctioD,  Slid  produce  a  wave-like  motion,  which  carries  the  Beoretiona  in  contact 
with  Uiem  towards  the  outlet  of  the  organ  in  which  they  exiaL   They  are  foand 


io  the  noM,  and  einuses  commuaicating  with  the  noee;  in  the  nasal  dnct; 
npper  or  reflpiratory  part  of  the  pharynx ;  Enstachian  tabes ;  laiynz,  trachea, 
and  bronchinl  tubes ;  ntems  and  Fallopian  tabes ;  and  serous  membrane  of  ths 
ventriclet  of  the  brein. 

The  epitbelinm  of  the  mucous  tnembraiie  of  the  alimentary  canal  is,  therefore, 
(jHumoiM  in  the  month,  guttural  part  of  the  pharynx,  and  ceeophagus;  and 
to/umnar  in  the  stomach,  intestines,  and  mucous  glaods.  In  the  upper  or  nasal 
portion  of  the  pharynx  the  epithelium  is  columnar  and  ciliated,  as  belonging  to 
the  apparatus  of  the  lur  passages.  In  the  mouth  it  is  thin  and  continuous  at 
tbe  outer  edge  of  the  lipe  with  the  epidermis ;  in  the  (esophagus  it  is  thick,  and 
terminates  by  an  abrupt  and  serrated  border,  ora  terrala,  at  the  cardiao  orifice 
of  the  stomach  j  below  this  point  the  epithelium  is  thin  and  transparent. 

Tbe  True  HDcodb  membrane  or  Cobivm  is  analogous  to  the  corinm  of  the 
skin,  and  is  that  part  of  the  luncous  coat  on  which  its  thickness  chiefly 
depends.  In  structure  it  consists  of  two  portions ;  of  a  thin  transparent  surface- 
layer,  the  lifnitary  membrane  (membraDS  propria;  basement  membrane),  and 
an  areolo-vatctUar  portion,  which  constitutes  its  chief  hulk.  It  is  nch  in 
bloodvessels,  and  its  areolar  element  varies  in  quantity  in  different  membranes, 
and  also  in  different  parts  of  the  same  membrane ;  thus,  it  b  thick  in  the  <no- 


rta.«46. 


I,  uuoifici 

r*d  ttf  of  u  ioeb  in  leDgUi,  \>j 
f\s  ia  bnadth;  tb<  irldth  of  th«  i<pU 
being  tAi  of"  Ix'h-  The  gnallCT  alTcoli 
ncunnd  ,),  oTu  ioeb  In  taogtli.ud  ij( 
In  brBwUk.  Tbe  trifld  or  qnwlrilld  dlrbioD 
of  a  imal)  ■rt«7  u  Ktn  at  tb<  bottom  of 
■aeb  alTDoIni,  and  ia  the  dtpniiioDi  ht- 
tw«*n  tba  dlrliioni  of  tha  nurj,  th*  apar. 
tarn  of  tb*  caitrie  rollielM;  two,  thne,  or 
four,  in  each  dipmaioD. 

pba^ns,  thin  in  the  stomach  and  intestines,  and  thickest  i 


LAROi  lariiTiia,  nagnitad  7S  tinea.   Tha 

by  iji  in  breadth;  the  atpU  btlweea  Iba 
■Ircoli  neanriog  ,j;  of  an  ioeh  ia  vidlb 
Tbe  ■ItooD  an  ](M  re(Blar  in  fora  and 
■hailoim  than  thoH  of  tha  Momach  ;  and 
in  tba  bollom  of  aaeta  1*  •  e'""'  ''^^  ■ 
eentrai  eicretorj  apertan.  In  mna  of  Iba 
larger  alreoli  Ihar*  an  two  giaada. 

the  bladder  and 


'    536'  BTRUGTUBE    OF    M D C O U B     MEMBRANE. 

In  the  limitary  membrane  and  id  that  part  of  the  corium  immedtstely  beneath 
it,  tlie  areolar  tissue  is  in  its  Bmor)ihou8  and  uodovcloped  condition  ;  the  limituj 
portion  is  transparent  and  structureless,  while  that  immediately  beneath  it  is  a 
transparent  matrix  containin;;  nuclei  and  undeveloped  cells.  The  papillie  and 
villi  are  formed  of  this  material,  hut  have  also  entering  int«  their  structoK, 
smooth  muscular  fibre  and  bloodvessels.  The  smooth  muBcnlar  fibre  forms  a 
thin  layer  in  the  deep  portion  of  the  mucous  membrane  in  contact  with  the  sub- 
mucous coat,  and  is  more  developed  in  animals  than  in  man.  In  the  alimentaiy 
canal,  the  eurl^ce  of  the  mucous  layer  presents  some  diversity  of  appearance, 
having  reference  to  the  mode  of  arrangement  of  the  limitary  msmbrane.  Thus 
in  the  stoniach  it  is  raised  into  a  delicate  network,  the  minute  openings  included 
within  tlie  frame  of  the  network  being  termed  alveoli,  and  this  form  of  mucooa 
membrane  alveolar.  The  alveolar  mucous  membrane  is  also  found  in  the  large 
mtestjne,  where  the  alveoli  are  smaller  and  the  septa  thicker  than  those  of  the 
stomach;  in  the  vesioulm  semlnales,  where  they  are  larger;  and  In  the  gall- 


Fra.  347. 
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[be  flgur*  i>  m  tone  of  TollicUa  (u),  f  arr 
ing  whnt  hu  been  deicribed  u  ft  ac 
gUnd.  Tb«ie  villi  msBiund  iV  of  m 
in  length,  by  Jg  in  breadth  it  tbr  bat 
from    lij   to   rifl   of   an    Incb    net. 


PaRTiOK  OF  : 
THE  JUDMDU,  lying  bttvMii  lh«  tiItbIm 
eoiiDirenliii,  magnlBed  19  timtt,  and  (bow. 
ing  the  lanellstad  Aid  conTolaled  fonn  of 
Tillii  tba  breadth  of  the  lamalln  u  jl|  of 


bladder 


,  where    they   are  large  and 

The  alveoli  of  the   stomach 

are    polyhedral,  for    the    most    put 

hexagonal  in  form,  and  have  opening 

into   their  floor  the   months   of  Uie 

gastric   follicles;    in  the  pyloric  end 

of  the  stomach,  they  are   oblong  in 

form,  and  their  walla  arc  rendered  uneven  by  the  presence  of  numcroiu  6xb- 

tened  papillte  or  villi,  plica  villota. 

In  the  aiuall  intestine,  the  limitary  membrane  and  subjacent  tissue,  instead 
of  forming  a  raised  network,  is  prolonged  into  papillae,  which  are  termed  vifit. 
The  villi  vary  in  form,  some  being  conical ;  others  cylindrical,  and  enlarged  tt 
the  extremity;  others  again  triangular  or  flat  and  lamellated.  They  measure  b 
length  about  g'^  of  an  inch,  and  in  thickness  taper  from  ^'g  to  yj^  or  yl.  of  an 
inch,  and  are  so  numerous  that  Krause  counted  from  fifty  to  ninety  within  the 
limits  of  a  square  lino  in  the  upper  part  of  the  intestine;  and  lower  down  from 
forty  tosevcnty;  the  entire  number  of  villi  in  the  small  intestine  he  estimated 
at  four  millions.  The  villi  are  situated  on  every  part  of  the  snr&ce  of  the 
membrane,  both  on  the  valvuloe  conniventes  and  between  those  folds,  and  when 
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immeraed  in  water  tiiej  give  it  the  appearance  of  a  fine  velvet.     There  are  no 
villi  in  tlie  lai^e  iDtestiae. 

The  rete  of  the  stomaeh  and  large  intestine  and  the  villi  of  the  small  intes- 
tiDO  are  both  highly  vascuUrj  and,  l>esides  the  limitarv  membnne  sad  sublinii- 
tary  substance,  have  entering  into  their  structure  capillary  and  lymphatic  ves- 


Tbe  villi  have  each  a  small  artery  and  vein,  with  an  in  terra  ediate 
plesos ;  but  no  nerves  have  as  yet  been  traced  into  them.     The  lymphati 
lacleal  of  each  villus  probably  commences,  as  Henl^  has  described,  by 


illary 


csBcal  vessel.     Kranse  thinks  it  begins  both  t 


3  and  by  several  csecal 
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Areolar  coat — The  Submucou*  or  areolar  coal  (vascular,  nervous)  is  % 
moderately  thick  stratum  of  areolar  tissue  which  sustains  the  vessels,  nerves, 
and  iclands  of  the  mucous  membrane,  and  connects  it  to  the  muscniar  coat;  it 
is  thin  and  dense  in  the  cesophagns ;  thicker  and  more  distinct  in  the  stomach ; 
and  thicker  than  the  other  coats  in  the  small  ioteetine,  where  it  is  loose  in  t«z-, 
tare,  devoid  of  fat,  and  «asily  distended  with  air,  excepting  at  Feyer's  glands, 
where  it  is  closely  adhorcnt.     It  is  also  thicker  in  the  upper  part  of  the  small 

intestine  than  below,  and 

is  one  cause  of  the  greaUr  Fin.  350. 

thickness  of  the  doodennm 

and  jejunum;    moreover, 

it  enters  into  the  structure 

of     the     valvuliB    conni- 


Glandt.  —  In  the  con- 
tun  and  in  the  loose  are- 
olar tissue  of  the  submu- 
cous coat,  arc  situated  the 
glands  of  the  mucous 
membnne.  These  glands 
like  those  of  the  mucous 
membrane  of  the  mouth, 
are  of  three  kinds ;  fudu- 
larglandt  or  simple  folli- 
cles ;  /oUicular  or  saccular 


1.     Collin 


tpitheliDm  Dccnpying 
itiDpperUiira.  i.  Flex- 
noui  and  twilled  dccMr 

raci-mo^OT     po,tio„,  Bn.d  with  nm. 

'    *  cluUd  Mill.      S.    One 

!4   will. 


lobulated  glandt. 

The  Tubular  glandt  or  of  iba  ddcI. 
timple/oflicU*  are  minute  After  Eailik< 
csecal  tabuli,  cloeely  set 

together,  and  occupying  the  whole  thickness  of 
the  mucous  membrane.  They  are  composed  of 
ft  membrana  propria  of  limitary  membrane,  and 
lined  by  a  columnar  epithelium,  which  either 
invests  them  throughout  as  la  the  simple  follicles 
of  the  small  and  large  intestine,  the  crypltB  mu- 
oMa  ot  Lieberkuhn;  or  occupies  only  the  upper 
third  of  their  extent,  aa  in  the  gastric  or  pepsin- 
iferous glands ;  the  remainder  of  the  tubule  being 
/.  Seroiu  eoat.  filled  with  pale  finely  granular  polygonal   nucleated 

cells.  The  tubular  glands  of  the  small  and  large 
iotestino  have  the  same  diameter  throughout,  while  those  of  the  slAmach,  and 
especially  those  at  the  pylorio  end,  are  dilated  at  the  extremity,  sometimes 
flezooa  and  twisted,  occasionally  bifurcated,  and  always  &lled   iu  the  deeper 


tbs  gutria  gimndi)  from  Ifaa 
fng:  afur  Kttllikfr.  a.  Om- 
trio  (ludl.  i.  Muealar  lijcr 
of    tba    Dineoai    mcoibnnr. 

Tnnirarta  tbr»t  at  lb*  inna- 
evhr  eoaL  *.  Longlwdinol 
■  bni    of    tbs   maicular    (mit. 
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part  with  Ducleated  cells.  Tho  niucoos  membrane  of  the  pyloric  end  of  the 
BtomBcb  owes  its  greater  thickness  to  the  large  size  and  considerable  oamber 
of  these  gtaods.  In  the  email  inteatine  the  tubular  glands  are  so  Dumerons  at 
to  give  to  the  surface  of  the  membrane  between  the  villi  the  appearance  of  a 
sieve,  and  around  the  solitary  follicnlar  glands,  and  the  follicular  glanda  of 
Pejer's  patches,  they  are  arranged  in  oiTcles  of  six  or  ten,  corona  tubuhruwi. 
In  the  large  intestine,  they  are  very  closely  set,  and  are  also  somewhat  larger 
and  longer  than  the  tubular  glands  of  the  small  intestine. 

The  FuUinilar  or  larcular  ylandt,  called  also  from  the  shape  of  their  SK, 
lenticular,  and  vaicular  from  their  stmctare,  resemble  the  follicular  glands  of 
the  tongue  already  described.  They  are  found  in  the  roof  of  the  pharynx  in 
considerable  numbers,  and  behind  the  apertures  cf  the  Eustachian  tubes; 
sparingly  in  the  stomach,  lenticular  gland*  ;  snd  more  numerously  in  the  small 
intestines,  where  they  constitute  the  glanduln  soUtarisa  and  Feyer's  glands; 
and  in  the  large  intestine,  where  they  are  termed  Bolicarv  glands.  In  stnictafc 
the  follicular  gland  is  a  closed  follicle,  saocolns,  or  vesicle,  globular  or  leotioular 
'  in  shape,  composed  of  a  thick  and  moderately  strong  ooat  of  nucleated  areolar 
tissue,  and  containing  in  its  interior  a  soft  grayish  palp,  consisting  of  nucleated 
cells,  cell-nuclei,  and  a  small  quantity  of  fluid ;  to  which  may  bo  added,  tbe 
prolmble  existence  of  a  plexns  of  fine  capillary  veesels;  a  stnioture,  in  fact,  very 
closely  resembling  that  of  a  lymphatic  gland.  These  sacculi  are  imbedded  io 
the  substance  of  the  mucous  membrane,  by  which  they  are  snmranded  on  all 
sides,  and  they  form  a  prominence  on  the  surface,  which  in  the  small  intestine 
is  Btuddcd  with  villi,  and  surrounded  by  a  zone  of  simple  follicles. 

The  glandula  lolitaria,  under  the  name  of  lendoular  glands,  are  more  com* 
mooly  found  in  the  stomach  of  children  than  the  adult;  and  in  the  smalt  intes- 
tine are  also  most  frequent  in  children.  They  are  met  with  in  every  part  of 
the  cylindor  of  the  bowel,  sometimes  singly  and  sometimes  in  gronps,  and  mon 

Fia.  S61.  Fta.  SG2. 
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BOLiTiiiT  aLiRD,  DagniBcd  19  tinM.  Hm 
■Iraoli  are  d»*p  and  Urge,  iBnaDring,], 
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^g.  Tbe  alnoU  within  the  eratw  b* 
■mailer  and  tbe  (epta  tbleker.  In  Ilia  flm 
there  li  a  Tiaenlar  network,  and  the  opti- 
IngaofaimpleroUiolei. 


numerously  tn  the  jejunum  than  in  the  ileum.     In  the  large  intestine,  they  are 
grouped  closely  together  in  the  appendix  vertDiformis,  and  are  abundant  in  the 
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cscnm  and  reotnm,  bnt  leas  nnmarooB  in  the  colon ;  they  uo  larger  m  the  lug» 
than  ID  the  small  inteBtioe. 

The  glandula  ayminata  (aggregatn ;  Pejer'e  glands)  are  oval  and  ohlong 
patches  of  lighter  color  than  the  aarrounding  tuncons  membrane,  sod  pitnaled  Id 
the  ileum  and  lower  part  of  the  jejnnnm,  but  principally  at  the  lower  part  of  the 
former,  where  they  are  larger  than  above.  They  are  found  in  that  portion  of 
the  intestine  which  is  opposite  the  attachment  of  the  mcacntory,  and  vBiy  in 
siie  from  half  bd  inch  to  seven!  inches  in  length,  and  from  a  quarter  to  half  an 
inch  in  breadth.  To  the  naked  eye  they  hare  the  appearance  of  pale  diaka 
pierced  with  nnmeroiis  small  irregular  fissures;  bat,  under  the  micrnsoupe,  they 
are  found  to  be  composed  of  a  reticular  and  Blveolar  itruoture,  The  reliitilar 
itr^chire,  forming  the  aeplA  between  the  slreoli,  measures  between  yjg  and  J|, 
(^  an  inch  in  breadth ;  it  is  highly  rascnlar,  and  presents  on  its  sunaou  the 
numerous  small  anguhir  and  oval  openings  of  shallow  pits.  The  alveoli  are 
quadrangular  and  oblong  in  form,  and  measure  in  longest  diameter  about  ^g  of 
an  inch.  Their  floor  is  somewhat  raised  in  the  centre  by  a  vascular  network, 
and  in  the  foveolse  formed  by  the  radiating  branches  of  this  vaacalar  netwcnli 


<■■  or  Pstib'i  sum,  ■■(Diltij  It 
dar*.  Tkc  •InaG  an  deep ;  mtatmiimg  /,  bj  J^  vt 
an  inrt  (a  («aIUr  ■>»  mumzti  ^  bf  ^J ;  wd  ib« 
■cpu  b«wa^  tkt  >lT*bli  MiMTgd  tnm  j|,  to  ^ 


tb*  alTMH;  am4  tba  h^b  an  Biirtpl  b; 


are  the  opeaiBgi  c*  n—wa  ample  MJivtM.  a  fxru'i  m*u;  ttur  Kmu- 
The  alveoli  are  eoftndenU;  leaa  vaaetikr  tbaa  ^**-  J- Villi.  I.  Tut^WflwAf 
the  Kticttkr«netare;  asd  umediatdy  iietnatlb  w  U*t>«t<u<s'.  fviM.*.  LMm- 
their  floor  are  tbe  ek««dTaKles«rBaee«]i  wbUh  ™*^  ^ntum  <4  t*«  mufmt 
eoastinitg  the  waentw]  ytn  rf  tfae  rfaitd.  TLxn  »™y^-*-"iM«iiii  *<»'«»«'» 
veooBiD<»l;t«<»t7e/tiiJrl7ortl>M«Me<:uIii>  ^^  ^ '~^,,1^ 
each  pstcb,  is  aoane  as  many  as  fifty  or  Mxiy ; 

they  are  inbfdded  in  iL«  niaMW  Beubma«  and     ^ 

■abmaeoos  tiasae,  asd  an  boandtid  «al«naJ]v  by  e»iti  w 
the  uaaenlar  ouK  id  tb«  ieMatuM ;  |E«MnIIy 
prodaeiD^  a  pnimiiMniTC  oc  tbe  cxberkir  of  t^  iuteattiM:,  Fief's  f^taods  an 
riekly  sBpf£ed  vilL  eudllafj  veaavl*  utd  Jynij/bauee,  vbit^b  ^wrui  a  ffWcw 
'  araond  iht  BBeeaU.  llw  ^raiyfatoa,  w  noittr  larteak,  Uiu]^  fM%JL«i>}y  awtfciatvd 
witb  iLem  in  fniieuufi. 

The  itaoriMK  or  fcAwfwtorf  y<—>/»  aft  immJI  ydkwiadb  a4«d  flaUMiod  )$Wil>. 
each  somianded  by  a  awaU  w^Mik  1/  ■rvuUr  tiHWe,  aud  vttuated  io  tL«  m^. 
ttoOMis  «Mt  of  ti«  alitbtiMan  caud      ll^ry  m«  id«tfUi«al  in  atmeuirt  wHL  tlw 
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raoemoae  glands  of  the  mouth  (page  524,  figs.  332,  333),  and  open  on  the  mrface 
of  the  mucous  membrane  by  means  of  an  eicretoxy  duct.  They  arc  met  with 
abuodaatly  in  the  upper  part  of  the  pharynx  and  posterior  surface  of  the  soft 
palate,  and  around  the  apertures  of  the  Eustachian  tubes,  and  measure  firom  one- 
third  of  a  line  to  a  line  in  diameter.  In  the  cev^kagu*  they  are  isolated  and 
smaller,  and,  with  the  exception  of  the  duodenum,  are  wanting  iu  the  rest  of  the 
intestinal  canal,  namely,  the  stomach,  small  inteptine,  and  laige  intestine.  In  the 
•luodenum,  howeyer,  they  are  very  numerous,  extending  from  the  pylonu, 
where  they  are  most  abundaut,  to  the  entrance  of  the  ductus  commuDis  chole- 
dochuB.  Von  Brunn  compared  them  to  a  second  pancreas,  and  afler  bim  they 
hare  been  named  Brunner't  ylandi  or  duodenal  glands.  They  are  situated  io 
the  submucous  coat  of  the  intestine,  immediately  beneath  the  mucous  mem- 
brane, and  each  gland  is  inclosed  in  a  separate  capsule  of  areolar  tissue.  Their 
average  size  is  a  quarter  to  half  a  line,  and  they  secrete  a  clear  alkaline  mucus, 
in  which  no  formed  elements,  such  as  cells  or  nuclei,  are  presiRit.  They  take 
no  part  in  digesUoo. 

Besides  the  above,  which  are  the  usually  recognised  racemose  glands  of  the 
intestine,  I  have  found  others  in  the  small  intentine  and  la^  intestine,  which 
have  hitherto  apparently  escaped  observation.  The  glands  in  question  are  dis- 
tinctly racemose,  have  an  excretory  duct,  and  are  placed  so  near  the  surface  of 
the  mucous  membrane  as  to  be  seen  distinctly  through  it;  moreover  the  thin 
layer  of  mucous  membrane  which  immediately  covers  them  is  n on- vascular,  or 
t  any  rate  remained  nniojected  in  the  highly-injected  preparations  on  which 
my  observations  were  made.  In  the  large  intestine 
these  glands,  which  I  hare  termed  muciparout, 
occupy  the  arc^e  of  the  reticular  surface  of  the 
mucous  membrane  (fig.  346),  and  in  the  small  in- 
testine they  are  found  in  patches,  in  which  a  similar 
reticular  structure  prevails. 

The  muciparout  giandt  of  the  large  intestine 
occupy  the  alveoli  of  the  mucous  membTane,  and 
constitute  the  floor  of  those  cavities.  '  They  are 
white,  semi-transparent,  obscurely  lobulated,  and 
provided  with  an  excretory  aperture.  Commonly, 
each  alveolus  has  its  separate  gland ;  but  occasionally, 
and  especially  where  the  alveolus  is  longer  than 
usual,  there  may  be  two  glands  and  two  excretory 
apertures.  The  gland  fills  the  alveolus,  rising 
almost  to  the  level  of  its  brim,  and  thereby  render- 
ing the  cavity  of  the  alveolus  shallow ;  the  exoretoiy 
aperture  is  surrounded  by  a  protuberant  lip. 

The  muciparout  glandt  of  the  small  intestine 
seem  to  exist  chieSy  in  the  lamellatod  muoous  mem- 
brane, and  especially  on  the  valvulie  connivenlea, 
where  they  appear  to  take  the  place  of  simple  fdli- 
cles.    They  occur  in  patches  as  lai^  as  a  lentil,  bat 
perfectly  fiat  and  identical  in  structure  with  die 
mucous  membrane  of  the  Urge  intestine,  consisting 
of  a  reticular  framework  and  alveoli.     The  septa, 
somewhat  thicker  than  those  of  the  lai^  iatestuMi 
measure  about  -^^^  of  an  inch  in  breadth,  and  con- 
tain from  two  to  four  rows  of  minute  capillaries, ' 
which  form  a  plexus  with  close  meshes.    The  alveoli 
are  polygonal,  for  the  most  part  hexagonal  in  form,  and  somewhat  larger  than 
those  of  the  large  intestine,  measuring  between  ^^g  and  i^^^  of  an  inch  in 
longest  diameter.     Each  contains  a  muciparous  gland,  which  forms  its  floor, 
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and  the  glaod  is  fiirDiahed  with  a  central  excretory  openiDfr.  Arouod  the  cir- 
oamference  of  the  slaDdular  patch  the  reticnUr  stractnre  is  imperceptibly  lost 
ID  tbe  lamelUted  villi  of  the  mncons  meDibrane. 

Yatth. — The  distribution  of  the  finer  arterial  ves-  p ^    ggg_ 

sals  and  capillaries  in  the  mucous  membrane  of  the 
intestinal  canal,  in  relation  to  the  glande,  is  worthy  .1 

of  attention.  The  bfdbII  trteriea  divide  into  fine 
capillaries  in  the  submucous  coat ;  these  fine  capilla- 
ries enter  the  spaces  between  the  tubular  glands,  and 
form  by  their  communications  a  plexns  around  the 
glands,  in  their  course  to  the  surface.  Having 
reached  the  surface  of  the  mucous  memhrane,  the 
capillaries  become  increased  in  size,  and  form  a  hori- 
sODtal  plexus  around  the  apcrtarcs  of  the  glands, 
mod  these  lai^er  capillaries  taking  a  retrograde  course, 
unite  to  form  Bmall  venous  trunks,  by  which  the 
blood  is  returned  to  the  venous  circulation.  Hence 
the  glands  are  provided  for  their  secreting  fnnctioD 
with  &ne  capillaries,  while  the  capillaries  which  con- 
tribat«  to  the  nutrition  and  secretion  of  the  snrface 
of  the  mucous  membrane  are  of  a  coarser  kind. 

MUBOUI.AB  COAT. — The  muscular  coat  of  the 
pharynx  consists  of  five  pairs  of  muscles,  which 
have  been  already  described.  The  muscular  coat  of 
the  rest  of  the  aliroeotary  canal  it  composed  of  two 
planes  of  fibres,  ezt«nial  or  longitudinal,  and  internal 
uT  circular. 

The  (Eiophaffut  is  very  muscular;  its  loiujiladin 
fiiT«»  commence  by  three  fasciculi,  two  lateral,  which 
are  contiauoiu  with  the  inferior  constrictor,  i 
anterior  which  is  attached  to  the  vertical  ridge  of 
the    cricoid    cartilage.       The    rireular  fibret    are 
attached  superiorly  to  the   cricoid   cartilage;    they 

are  transveise  in  their  arrangement  above  and  below,     DiDoa  ui  tna  mperaeui  «pii- 
tmt  spiral  in  the  middle  of  the  oesophagus.     Below,     ^*'j  Dtiwork. 
both  sets  of  fibrea  are  continued  upon  the  stomach. 

In  addition  to  the  proper  muscular  fibres  of  the  (esophagus,  Hyrtl  has  de- 
scribed two  special  muscles  in  connexion  with  this  tube,  broDcho^esophageal 
■ad  pleunHsaophageal.  The  Bronrho-aiopkagfal  muscle  arises  as  a  broad  fas- 
ciculus from  the  posterior  surface  of  the  left  bronchus,  and  is  lost,  after  a  course 
of  two  or  three  inches  in  length,  among  tbe  longitudinal  fibres  of  the  left  side 
of  tbe  oesophagus.  The  PUuro-ftn^ihagfal  muscle  arises  from  tbe  left  wall  of 
the  posterior  mediastinum,  behind  tbe  commencement  of  the  descending  aorta, 
and  curves  around  that  vessel  to  mingle  its  fibres  with  the  lon^tudinal  fibres 
of  the  (esophagus. 

On  the  Stomach,  the  Itrngiludinal  fibrtt,  descending  from  the  oEsophsgna, 
spread  out  in  a  radiated  manner  around  tbe  cardiac  orifice  and  great  end  of  the 
organ,  and  take  their  course  towards  the  lesser  end;  they  are  most  apparent 
along  the  lesser  curve.  The  circular  Jii/rt»  arc  meet  abundant  at  tbe  leaser  end, 
and  at  the  pylorus  are  a^Kregated  into  a  thick  circular  ring,  which,  with  the 
spiral  fold  of  mucous  membrane  fonnd  in  that  situation,  coostitutes  tbe  pyloric 
valve.  At  the  great  end  of  the  stomach  a  new  order  of  fibres  is  introduced, 
haviag  for  their  object  to  Htrengthen  and  compress  that  extremity  of  the  oi^n. 
They  are  directed  more  or  less  horizontally  from  the  great  end  towarda  the 
lener  end,  and  are  generally  lost  upon  the  sides  of  tbe  stomach  at  about  its 
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e  the  oblique  Jibret.     They  are  tho  most  inteni&l  of  the  tluM 
IS  at  the  upper  put  of  the  onl-de-sac,  Dear  the  cw^M 


middle;  these  ■ 
layers,  and  mosi 
orifice. 

Iq  the  Smail  inlrMine,  the  mnsctilar  coat  is  thicker  in  the  duodeoam  and 
jejunum  than  in  the  ileum;  the  longitudinal  fibre*  are  most  numeroua  along 
the  free  horder  of  the  intestine ;  and  the  circular  fibreM  axe  more  or  leas  obliqoe 
in  direction.  At  the  terminatiBn  of  the  ileum,  the  cirenlar  fibres  are  coDtinned 
into  the  two  folds  of  the  ileo-ciecsl  valve,  while  the  Icagitodinal  fibres  pass  od> 
wards  to  the  largo  intestine. 

In  the  Large  inteitine,  the  longitudinal  fibrei  commence  at  the  append 
venniformis,  and  arc  oolleoted  into  three  bands,  anterior,  broad;  and  two  poate- 
nor  and  narrower  bands.  These  bandf,  the  Ugamenta  eoti,  are  nearly  one-half 
shorter  than  the  iotcBtinc,  and  serve  to  maintain  the  sacculated  stmctore  of  the 
otecum  and  coloD.  In  the  deicendivg  colon  the  posterior  bands  osnally  anite 
and  form  a  single  band.  From  this  point  the  bands  are  oontinued  downwards 
upon  the  sigmoid  flexure  to  the  rectum,  around  which  they  spread  out  and 
form  a  thick  and  very  muscular  longitudinal  layer.  The  circular  fibreM  in  the 
oseoum  and  colon  are  thin ;  in  the  rectum  they  are  thicker,  and  near  its  lown 
extremity  are  aggregated  into  the  thick  mnscolar  band  which  is  known  as  the 
internal  sphincter  ani.  Between  the  latter  and  the  mucous  membrane  are 
several  narrow  fasciculi  of  longitudinal  muscular  fibres,  somewhat  more  than  an 
inch  in  length,  which  have  been  described  by  Homer  of  Philadelphia. 

[Homer  states  that  the  longitudinal  fibres,  having  reached  the  lower  edge  of 
the  internal  sphincter,  curve  under  this  mai^n,  between  it  and  the  eztennl 
sphincter,  and  then  ascend  for  an  inch  or  two  in  contact  with  the  areolar  sub- 
stratum of  the  mucous  membrane,  into  which  they  are  inserted  by  fascicnfi, 
which  form  the  body  of  the  columns  of  the  rectum;  many  of  the  fibres,  how- 
ever, termitiatiDg  between  the  fasciculi  of  the  circular  fibres.'] 
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The  muteular  fibrtt  of  the  alimentary  canal  are  of  the  imood  kind,  ezoeptiiifE 
at  the  commcQcement  and  termination,  where  they  are  striated;  the  ttn'ated 
fihret  form  the  chief  bulk  of  the  muscular  coat  of  the  cesophagus,  aa  ftr  aa  tte 

>  [Ttds  Homer'B  Special  Anat  and  Htstol.,  vol. 
Am.  Cjt.  Praot.  Med.  and  Ssrg.,  vol.  ii.,  Philad.,  H 
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thorax,  they  then  become  smooth,  first  in  the  circular  and  then  in  the  longitu- 
dinal layer.  In  the  lower  fourth,  the  smooth  muscular  fibres  predominate,  but 
a  few  isolated  striated  fibres  are  met  with  as  low  down  as  the  cardia.  In  the 
lower  part  of  the  rectum,  the  striated  fibres  again  make  their  appearance,  and 
increase  in  numbers  to  its  extremity. 

Serous  coat. — The  pharynx  and  oesophagus  have  no  covering  of  serous 
membrane,  but  in  its  place  a  strong  fibrous  membrane  composed  of  areolar  tissue 
and  elastic  fibres.  The  alimentary  canal  within  the  abdomen  has  a  serous  layer, 
derived  from  the  peritoneum. 

The  stomach  is  completely  surrounded  by  peritoneum,  excepting  along  the 
line  of  attachment  of  the  great  and  lesser  omentum.  The  Jir$t  or  oblique  por- 
tian  of  the  duodenum  is  also  completely  included  by  the  serous  membrane,  with 
the  exception  of  the  points  of  attachment  of  the  omenta.  The  descending  por- 
tion has  only  a  partial  covering  on  its  anterior  surface,  derived  from  the  right 
meso-colon.  The  transverse  portion  is  also  behind  the  peritoneum,  being  situ- 
ated between  the  two  layers  of  the  transverse  meso-colon,  and  has  but  a  partial 
.covering.  The  rest  of  the  small  intestine  is  completely  invested  by  it,  excepting 
along  the  concave  border,  margo^mesenterialis,  to  which  the  mesentery  is 
attached.  The  cacum  is  more  or  lesa  invested  by  the  peritoneum,  the  more 
frequent  disposition  being  that  in  which  the  intestine  is  surrounded  for  three- 
fourths  only  of  its  circumference.  The  ascending  and  descending  colon  are 
covered  by  the  serous  membrane  only  in  front.  The  transverse  colon  is  invested 
completely,  with  the  exception  of  the  lines  of  attachment  of  the  greater  omen- 
tum and  transverse  meso-colon.  And  the  sigmoid  flexure  is  entirely  sur- 
rounded, with  the  exception  of  the  part  corresponding  with  the  junction  of  the 
lefi  meso-colon.  The  upper  third  of  the  rectum  is  completely  inclosed  by  the 
peritoneum  \  the  middle  third  has  an  anterior  covering  only,  and  the  inferior 
third  none  whatsoever. 

YesMids  and  Nerves.  —  The  Arteries  of  the  alimentary  canal,  as  they  supply 
the  tube  from  above  downwards,  are  the  pteiy go-palatine,  ascending  pharyngeal, 
superior  thyroid,  and  inferior  thyroid,  in  the  neck ;  oosophageal  in  the  thorax ; 
gastric,  hepatic,  splenic,  superior  and  inferior  mesenteric,  in  the  abdomen ;  and 
inferior  mesenteric,  internal  iliac,  and  internal  pudic,  in  the  pelvis.  The  veins 
from  the  abdominal  alimentary  canal  unite  to  form  the  vena  portce.  The  Ij/m- 
phatics  and  lacteals  open  into  the  thoracic  duct. 

The  Nerves  of  the  pharynx  and  oesophagus  are  derived  from  the  glosso- 
pharyngeal, pneumogastric,  and  sympathetic.  The  nerves  of  the  stomach  are 
the  pneumogastric,  and  sympathetic  branches  from  the  solar  plexus ;  and  those 
of  the  intestinal  canal  are  the  superior  and  inferior  mesentenc  and  hypogastric 
plexuses.  The  extremity  of  the  rectum  is  supplied  by  the  inferior  sacral  nerves 
from  the  spinal  cord. 

THE  LIVER 

The  liver  is  a  conglomerate  gland  of  large  size,  appended  to  the  alimentary 
canal,  and  performing  the  double  office  of  separating  impurities  from  the  venous 
blood  of  the  chylopoietic  viscera  previously  to  its  return  into  the  general  venous 
circulation,  and  of  secreting  a  fluid  necessary  to  chylification,  the  bile.  It  is 
the  largest  organ  in  the  body,  weighing  about  four  pounds,  and  measuring 
through  its  longest  diameter  about  twelve  inches.  It  is  situated  in  the  right 
hypochondriac  region,  and  extends  across  the  epigastrium  into  the  left  hypo- 
chondrium,  freouently  reaching,  by  its  left  extremity,  the  upper  end  of  the 
spleen.  It  is  placed  obliquely  in  the  abdomen ;  its  convex  surface  looking  up- 
wards and  forwards,  the  concave  downwards  and  backwards.  The  anterior 
border  is  sharp  and  free,  and  marked  by  a  deep  notch,  and  the  posterior  rounded 
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and  broad.  It  U  in  relation,  9up«riorij  and  posteriorly,  with  the  diapbngm; 
inferiorly  with  the  Btoniacii,  aBceodiog  portioa  of  the  duodeDam,  traDBvene 
colon,  right  supra-renal  capsule,  and  right  kidDejr ;  and  correeponds,  bj  its  free 
border,  with  the  lower  margin  of  the  ribs. 

Ligament*. — The  liver  i«  retained  in  its  place  by  five  ligamenta,  fonr  of  which 
are  duplicatures  of  the  peritoneum,  situated  on  the  convex  surface  of  the  organ ; 
the  fifth  is  a  fibrous  conl  which  passes  through  a  fossa  in  its  under  sorfaoe,  from 
the  umbilicus  to  the  inferior  vena  cava.     They  are  the — 

Loogitudinal,  Coronaty, 

Two  lateral  Bound. 

The  Longitudinal  ligament  (broad,  ligamentum  snspensorium  hepatis)  is  an 
anterO'pos tenor  fold  of  peritoneum,  extending  from  the  notch  in  the  anterior 
margin  of  the  liver  to  its  posterior  border.  Between  its  two  layers,  in  the  ante- 
rior and  free  margin,  is  the  round  ligament. 

The  Lateral  ligamenlt  are  formed  by  the  two  layers  of  peritoneum,  which 
pass  from  the  under  surface  of  the  diaphragm  to  the  posterior  border  of  the 
liver ;  they  correspond  with  its  lateral  lobes. 

The  Coronary  ligament  is  formed  by  tbe  separation  of  the  two  layers  forming 
the  lateral  ligaments  near  their  point  of  coovergence.  The  posterior  layer  is 
continued  anbroken  from  one  lateral  ligament  to  the  other ;  but  the  anterior 
quits  the  posterior  at  each  side,  and  is  continuous  with  the  corresponding  layer 
of  the  longitudinal  ligament.  In  this  way  a  lai^e  oval  sur&co  on  the  posterior 
border  of  the  liver  is  left  uncovered  by  peritoneum,  and  is  connected  to  the 
diaphni^rm  by  areolar  tissue.     This  space  is  formed  principally  by  the  right 
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lateral  ligament,  and  is  pierced  near  its  left  extremity  by  the  inferior  vena  cava, 
previously  to  the  passage  of  that  vesitel  through  tbe  tendinous  opening  in  the 
diaphragm. 

The  Rovnd  ligament  is  a  fibrous  cord  resulting  from  the  obliteration  of  the 
umbilical  vein,  and  situated  between  the  two  layers  of  peritAuenm  in  the  anterior 
border  of  the  longitudinal  ligament.  It  may  be  traced  from  the  nmbilicni 
through  tbe  longitudinal  fosc^  of  the  under  surface  of  the  liver  to  the  inferior 
vena  cava,  to  which  it  is  connected. 

Foux. — The  under  surface  of  the  liver  is  marked  by  five  foasse  [or  fissnrEs], 
whioh  divide  its  surface  into  five  compartments  or  lobes,  two  principal  and 
three  minor  lobes;  they  are  the — 
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Ibusa,  Lohcs, 

JjongitudiDal  fossa,  Right  lobe, 

FosKa  for  the  ductus  venosus,  Left  lobe, 

Transverse  fossa,  Lobus  quadratus, 

Fossa  for  the  gall  bladder,  Lobus  Spigclii, 

Fossa  for  the  vena  cava.  Lobus  caudatus. 

The  Jjonyitudinal  fouia  otjinure  is  a  deep  groove  running  from  the  notch, 
ivcUura  umhilicalUy  in  the  anterior  margin  of  the  liver,  to  the  posterior  border 
of  the  organ.  At  about  one-third  from  its  posterior  extremity  it  is  joined  by  a 
short  but  deep  fossa,  the  transverse,  which  meets  it  transversely  from  the  under 
part  of  the  right  lobe. 

The  longitudinal  fossa  in  front  of  this  junction  lodges  the  fibrous  cord  of  the 
umbilical  vein,  and  is  generally  crossed  by  a  band  of  hepatic  substance  called 
the  pons  hepatis. 

The  Fo$sa  for  the  ductus  venosvs  is  the  shorter  portion  of  the  longitudinal 
fossa,  extending  from  the  junctional  termination  of  the  transverse  fossa  to  the 
posterior  border  of  the  liver,  and  containing  a  small  fibrous  cord,  the  remains 
of  the  ductus  venosus.  This  fossa  is  therefore  but  a  part  of  the  longitudinal 
fossa. 

The  Transverse  fossa  is  the  short  and  deep  fossa,  about  two  inches  in  length, 
through  which  the  hepatic  ducts  quit  and  the  hepatic  artery  and  portal  vein 
enter  the  liver.  Hence  this  fossa  was  considered  by  the  older  anatomists  as  the 
gate  of  the  liver,  porta  hepatis  ;  and  the  large  vein  entering  the  organ  at  this 
point,  the  portal  vein.  At  their  entrance  into  the  transverse  fossa  the  branches 
of  the  hepatic  duct  arc  the  most  anterior,  next  those  of  the  artery,  and  most 
posteriorly  the  portal  vein. 

The  Fossa  fur  the  yall-Uadder  is  a  shallow  depression  extending  forwards, 
parallel  with  the  longitudinal  fossa,  from  the  right  extremity  of  the  transverse 
fossa  to  the  free  border  of  the  liver,  where  it  frequently  forms  a  notch,  incisura 
vfsicalis. 

The  Fossa  for  the  vena  cava  \b  h  deep  and  short  fissure,  occasionally  a  circu- 
lar tunnel,  which  proceeds  from  a  little  oehind  the  right  extremity  of  the  trans- 
verse fossa  to  the  posterior  border  of  the  liver,  and  lodges  the  inferior  vena 
cava. 

These  ^ve  fossae  taken  collectively  resemble  an  inverted  Vy  ^^^  ^^^®  corres- 
ponding with  the  free  margin  of  the  liver,  and  the  apex  with  its  posterior 
border.  Viewing  them  in  this  way,  the  two  anterior  branches  represent  the 
longitudinal  fossa  on  the  left,  and  the  fossa  for  the  gall-bladder  on  the  right 
side ;  the  two  posterior,  the  fossa  for  the  ductus  venosus  on  the  left,  and  the 
fossa  for  the  vena  cava  on  the  right;  and  the  connecting  bar,  the  transverse 
fossa. 

Lobes. — The  riyht  lobe  is  four  or  six  times  larger  than  the  left,  from  which  it 
is  separated,  on  the  concave  surface,  by  the  longitudinal  fossa,  and,  on  the  con- 
vex, by  the  longitudinal  ligament  It  is  marked  on  its  under  surface  by  the 
transverse  fossa,  and  by  the  fossae  for  the  gall-bladder  and  vena  cava ;  and  pre- 
sents three  depressions,  one,  in  front,  for  the  curve  of  the  ascending  colon. 
imjyreuio  colica,  and  two  behind,  for  the  right  supra-renal  capsule  and  kidney« 
impressio  renalis.  Not  unfrequently  several  small  irregular  fisisures,  n'ma  ra^a, 
are  found  on  the  under  surface  of  this  lobe. 

The  Left  lobe  is  small  and  flattened,  convex  on  its  upper  surface  and  concave 
below,  where  it  lies  in  conuct  with  the  anterior  surface  of  the  stomach.  It  is 
sometimes  in  contact  by  it«  «;xtremity  with  the  upper  end  of  the  spleen,  and  is 
in  relation,  by  its  po«»U:nf/r  'M/rder,  with  the  caniiac  orifice  of  th«  stomach  and 
loft  pneumoga^tric  i«':rv<;. 
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TTndbii  iuRr«cit  or  the  litkb.  I.  RiEht  lobe.  S.  L«n  lobe.  3.  Lobni  qnidmiit. 
4.  Lobaa  Spig«IIL  S.  Lobua  Mad>tu>  ;  (ha  fliiara  in  froat  of  S,  and  running  panllel  vitb 
Ib«  gall-bladder  ii  a  rims  cniis.  S.  Longitadinal  fo>» ;  the  igart  ii  plaoed  an  the  Tomodid 
cord,  the  remaidt  of  the  umliilipai  vein.  7.  Poni  hepatii.  8.  Foiia  of  tfae  duetm  Tenoxu ; 
ths  obliterated  eord  of  the  ductoi  ia  leen  paaiing  backwarda  to  be  atlached  to  the  enala  of 
the  inferior  vena  eava  (S).  10,  Gall-bladder  lodged  Id  iti  foaia.  11.  TranaTerfe  fuaia,  cod- 
Ulning,  from  before  baekirarda,  hrpatio  dac^bepBtioarter;,  and  porUl  lein.  IZ-  Vena  eaTL 
13.  DepreiiioD  eorretponding  with  the  sDrre  of  the  oolon.  14.  Double  depreaaion  prodoevl 
b7  the  right  kidm;  and  lu  anpra-renal  capaale.  15.  Rough  tarface  on  the  poaterior  border 
of  Ibe  liver  left  uneorered  bj  periloneam ;  the  cut  edge  of  the  peritoneam  lurrunndiDK  Ihia 
larfaee  formi  part  of  the  corunarj  ligament  10.  Notch  on  the  anterior  border,  aepariliog 
the  two  lobea,  IT.  Inciiara  lertebmlia  or  ootch  on  the  poilerior  border,  CDTreapaiidinK  "iih 
^e  rerlebral  oolumn. 

The  Lobiis  quadratut  ia  a  quadrilat«ml  lobe  sitaated  on  the  ander  surfftoe  of 
the  right  lobe;  it  is  bounded,  in  front,  by  the  free  border  of  the  liver;  behinJ, 
hj  the  traosverse  fossa;  to  the  ri^Af,  by  the  gall-bladder;  and  to  the  lej),  by 
the  longitudinfLl  foxu. 

The  Lobut  Spiffdii'  is  a  amall  trian^lar  lobe,  also  situated  on  the  ander  sur- 
face of  the  right  lobe  :  it  ia  bounded,  in _^(int,  by  the  tniDSTeree  fosea;  aDd,o« 
ike  tides,  bj  the  foBsee  for  the  dtictua  vetioaus  and  vena  cava. 

The  Lobut  caudattii  is  a  small  tail-like  appendage  of  the  lobua  Spigelii,  from 
which  it  runs  outwards  like  a  crest  into  the  right  lobe,  and  serves  to  aepante 
the  right  extremity  of  the  transverse  fossa  from  the  commeDcement  of  the  fossa 
for  the  vena  cava.  In  some  persona  this  lobe  ia  well  marked,  in  others  it  is 
small  and  ill-defined. 

Reverting  to  the  compariaoD  of  the  fosste  with  ao  inverted  y/,  it  will  be  ob- 
served, that  the  quadrilateral  interval,  in  front  of  the  transverse  bar,  represent) 
the  lobuB  quadratus;  the  triangular  space  behind  the  bar,  the  lobua  Spigelu; 
and  the  apex  of  the  letter,  the  point  of  union  between  the  inferior  vena  cava  and 
the  obliterated  cord  of  the  ductus  venoflus. 

Veisefi  and  Nerves.  —  The  vessels  entering  into  the  etmoture  of  the  liver  m 
alaojive  in  number;  they  are  the  — 

Hepatic  artety,  Hepatic  veins,  L;m|diaticB. 

Portal  vein.  Hepatic  ducts, 

The  Brpatle  arlery,  Portal  vein,  and  Hepaiie  dmU,  enter  the  liver  at  tlie 
tntneverse  fossa,  and  ramify  through  port&l  canals  to  evei;  part  of  the  organ;  w 

■  Adrian  Spigel,  a  Belgian  pb;aieian,  Professor  at  Padua  after  CasMriaa  in  1S16.  He 
aaugned  ooDsiderable  imporiaDoe  10  this  little  lat»,  but  it  had  b«en  dasoribvd  bj  Svlriaa 
Ml  sixty  yenra  before  his  time. 
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that  their  general  direction  is  from  below  upwards,  and  from  the  centre  towards 
the  circumference. 

The  Hepatic  veins  commence  at  the  circumference,  and  proceed  from  before 
backwards,  to  open  into  the  vena  cava  at  the  posterior  border  of  the  liver. 
Hence  the  branches  of  the  two  veins  cross  each  other  in  their  course. 

The  portal  vein,  hepatic  artery,  and  hepatic  duct  are  moreover  enveloped  in  a 
loose  areolar  tissue,  the  capsule  of  Glisson,  which  permits  them  to  contract  upon 
themselves  when  emptied  of  their  contents;  the  hepatic  veins,  on  the  contrary, 
are  closely  adherent  by  their  parietes  to  the  surface  of  the  canals  in  which  they 
run,  and  are  unable  to  contract.  By  these  characters  the  anatomist  is  enabled, 
in  any  section  of  the  liver,  to  distinguish  at  once  the  most  minute  branch  of  the 
portal  vein  from  an  hepatic  vein ;  the  former  will  be  found  more  or  less  col- 
lapsed, and  always  accompanied  by  an  artery  and  duct,  and  the  latter  widely 
open  and  solitary. 

The  Lymphatics  of  the  liver  are  described  in  the  Chapter  dedicated  to  those 
vessels. 

The  Nerves  of  the  liver  are  derived  from  the  spinal  and  sympathetic  system ; 
the  former  proceed  from  the  right  phrenic  and  right  pneumogastric  nerve,  the 
latter  from  the  hepatic  plexus. 

Structure  and  Minute  Anatomy  of  the  Liver. 

The  Liver  is  composed  of  lobules,  of  a  connecting  medium  called  Glisson's 
capsule,  of  the  ramifications  of  the  portal  vein,  h^mtic  duct,  hepatic  artery, 
hepatic  veins,  lymphatics,  and  nerves,  and  is  inclosed  and  retained  in  its  situa- 
tion by  the  peritoneum. 


Fio.  860. 


Fio.  861. 


LoBULRS  OF  THE  LiTRR.  Tbe  loboles  M 
tbey  Are  teen  on  the  surface  of  the  liver, 
or  when  divided  transvertelj.  1.  InU«- 
lobiilar  vein  in  the  centre  of  each  lobnle. 
3.  Interlobular  fitsare.  8.  Interlobular 
apace. 


LoifOITUDIHAL  SRCTIOSf  OF  TWO  LOBULRS. 

1.  A  superficial  lobule,  terminating  ab- 
ruptly, and  resembling  a  section  at  its  ex- 
tremity. 2.  A  deep  lobule,  showing  the 
foliated  appearance  of  its  section.  3.  In- 
tralobular vein,  with  its  converging  ve- 
nules ;  the  vein  terminates  in  a  sublobular 
vein.  4.  External,  or  capsular  surface  of 
the  lobule. 


The  Lobules  are  small  granular  bodies  of  about  the  size  of  a  millet  seed,  of 
irregular  form,  and  presenting  a  number  of  rounded  prominences  on  their  sur 
face.  When  divided  longitudinally,  they  have  a  foliated  appearance,  and  trans 
verscly,  a  polygonal  outline,  with  sharp  or  rounded  angles,  according  to  the 
smaller  or  greater  quantity  of  Olisson's  capsule  contained  in  the  liver.  Each 
lobule  is  divided  on  its  exterior  into  a  base  and  a  capsular  surface.  The  base 
corresponds  with  one  extremity  of  the  lobule,  is  flattened,  and  rests  on  an  hepatic 
Tein,  which  is  thence  named  sublobular.  The  capsular  surface  includes  the 
rest  of  the  periphery  of  the  lobule,  and  has  received  its  designation  from  being 
inclosed  in  an  areolar  capsule  derived  from  the  capsule  of  Olisson.  In  the  centre 
of  each  lobule  is  a  small  vein,  the  intralobular,  which  is  formed  by  the  conver- 
^nce  of  six  or  eight  minute  venules  from  the  rounded  prominences  of  the  peri- 
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HuPATic  CKLLR  or  ■*:< !  alUr  Ktillik 
mora  normal  cclli.  b.  Witb  pigment 
fat.     Magnified  400  diameUn. 

0  ducts  are  found  i 


Dlierr  The  intralobular  vein  thns  constituted  takes  its  course  through  the 
centre  of  the  longitudinal  aiis  of  the  lobule,  pierces  the  middle  of  its  base,  ud 
opeoB  into  the  Bublohular  yein.  The  periphei7  of  the  lobule,  with  the  eioejrtion 
of  its  boBC,  which  is  always  closely  atUched  to  s  suhlobular  vein,  is  connwWd  by 
niGBDS  of  its  areolar  capsule,  with  the  capsular  surface  of  surrounding  lobules. 
The  interval  between  the  lobules  is  the  int^lohvlar  jiuure,  and  the  angular 
interstices  formed  by  the  apposition  of  Boveral  lobules  we  the  ti/UtrlobuiaT 
,pace>.  ^-^  ^^  ^^^  j^^^j^  ^j  ^j^^  ^^^  ^j 

the  liver  are  angular,  and  somC' 
what  smaller  than  those  of  the 
surface,  from  the  greater  com- 
pression to  which  the;  are  submit- 
ted. The  Bupeifioial  lobules  are 
incomplete,  and  give  to  the  bq% 
face  of  the  oi^n  the  appearance 
of  a  transverse  seotioo. 

In  ullimaU  $lrttcture,  the  lo- 
bule is  composed  of  hepalie  MJIt 
or    corpuscles,   and    «    vtuaUar 
plezut,  which  receives  its  blood 
exteriorly  from   an    interlobnlar 
"w^k        brSnch  of   the   portal  vein  and 
'-  """        transmits  it  internally  to  the  in- 
tralobular vein,  the  radicle  of  the 
hepatic  vein;  no  ducts  are  found  in  the  lobule;  these  latter,  with  the  branches 
of  the  hepatic  artery,  being  situated  in  the  intervals  of  the  lobules  or  interlobu- 
lar fissures.     The  ktpatie  eelU  or 
Fio.  S63.  corpuscles  are  nucleolo-nucleitMl 

cells,  of  a  polyhedral  figure,  mesp 
suring  about  jagn  of  ao  inch  ia 
diameter,  ana  of  «  pale  amber 
color.  They  are  composed  of  a 
thin  proper  membrane,  ioclosing 
granular,  semi-fluid  content*, 
which  are  yellowish  in  color,  and 
the  essential  couEtitnents  of  the 
bile ;  moreover,  there  are  often 
found  within  the  hepatic  cell,be- 
Bidts  the  nucleus,  «  greater  or 
less  number  of  brownish-yellow 
pigment  granules,  aud  one  or 
more  globules  of  fat.  The  hepa- 
tic cells  are  arranged  iu  the  form 
of  a  network,  the  meshes  of  the 
network  corresponding  with  the 
vascular  plexus,  and  the  columiw 
or  solid  portions  of  the  netwotk 
constituting  the  secretoij  portioo 
of  the  gland.  The  lobules  are, 
therefore,  composed  of  cells  and 
capillary  vessels,  closely  applied 
to  each  other,  aud  the  secretion  of  bile  is  eficctcd  by  the  exudation  of  the  fluid 
elements  of  the  bile  from  the  vessels  into  the  cells.  The  biliary  dncta  originsto 
Hy  csecal  extremities  among  the  hepatic  cells  of  the  exterior  of  the  lobule,  and 
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KETWOBE,  and  Ihe  mode  of  origin  of  the  hepalia 
dofltt!  after  K  (ill  iker.  a,  a.  IIe|>itlB  doeta,  eom- 
meneing  bj  CBcal  oilremitiei,  and  furned  b; 
epithelial  eella  without  Itmilar;  membraoe.  b,  b. 
Btphtia  mil*,  dlapoied  In  aolid  eolnmn*.  e,e. 
Vasralar  ipaeeB  oenipUd  bj  the  capillar;  pleiui. 
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the  next  step  in  the  process  of  secretioQ  is  the  traDsmission  of  the  hilo  from  the 
hepatic  celb  to  the  biliary  ducts. 

Gliston*s  capsule  is  the  areolar  tissue  which  envelops  the  hepatio  artery,  portul 
vein,  and  hepatic  duct,  during  their  passage  through  the  transverse  fossa,  and 
which  continues  to  surround  them  to  the  interlobular  fissures.  It  connects  all 
the  lobules  together,  and  constitutes  the  proper  capsule  of  the  entire  organ 
Glisson's  capsule  <'  is  to  the  liver  what  the  pia  mater  is  to  the  brain ;  it  \h  t\ 
cellulo-vascular  membrane,  in  which  the  vessels  divide  and  subdivide  to  an 
extreme  degree  of  minuteness ;  which  lines  the  portal  canals,  forming  sheatliH 
for  the  larger  vessels  contained  in  them,  and  a  web  in  which  the  smaller  vesHoU 
ramify;"*  and  which  enters  the  interlobular  fissures.  Ilenoo  arises  a  diviHioii 
of  the  capsule  into  two  portions,  vnyinal  and  interlobular. 

The  vaginal  portion  is  that  which  invests  the  hepatic  artery,  hepatic  duct, 
and  portal  vein,  in  the  portal  canals ;  in  the  large  canals  it  completely  surroundn 
these  vessels,  but  in  the  smaller  is  situated  only  on  that  side  which  is  occupied 
by  the  artery  and  duct ;  while  the  interlobular  portion  occupies  the  interlobular 
fissures  and  spaces. 

The  Portal  veiriy  entering  the  liver  at  the  transverse  fossa,  ramifies  through 
its  structure  in  canals,  which  resemble,  by  their  surfaces,  the  external  superficies 
of  the  liver,  and  are  formed  by  the  capsular  surface  of  the  lobules.  These  are 
the  portal  canals,  and  contain,  besides  the  portal  vein  with  its  ramificatiouH,  the 
artery  and  duct  with  their  branches. 

In  the  larger  canals,  the  vessels  are  separated  from  the  parietes  by  a  web  of 
Glisson's  capsule ;  but  in  the  smaller,  the  portal  vein  is  in  contact  with  the  sur- 
face of  the  canal  for  about  two-thirds  of  its  cylinder,  the  opfKjsite  third  being  in 
relation  with  the  artery  and  duct  and  their  investing  capsule.  If,  thcrefon*, 
the  portal  vein  were  laid  open  by  a  longitudinal  incision  in  one  of  these  smaller 
canaJs,  the  coats  being  transparent,  the  outline  of  the  lobules,  b<jund(Ml  by  their 
interlobular  fissures,  would  be  as  distinctly  seen  as  on  the  external  surface  of  the 
liver,  and  the  smaller  venous  branches  would  be  observed  entering  the  inter- 
lobttlar  spaces. 

The  branches  of  the  portal  vein  are,  vaginal,  interlobular,  and  lobular.  The 
vaginal  branches  are  those  which,  being  given  off  in  the  portal  canals,  have  to 
pass  through  the  sheath  (vagina)  of  Glisson's  capsule,  previously  to  entering 
the  interlobular  spaces.  In  this  course  they  form  an  intricate  plexus,  vaf/iual 
plexusy  in  the  capsule  of  Glisson,  and  this  plexus  surrounds  the  vessels,  as  d'Xtf 
the  capsule  in  the  larger  canals,  and  occupies  the  capsular  side  only  in  th<; 
smaller  canals.  The  interlobular  branch's  are  fnveu  off  from  the  vaginal  p<;rtal 
plexus  where  it  exists,  and  directly  from  the  pf^rtal  veins,  in  that  part  of  th«^ 
smaller  canals  where  the  coats  of  the  vein  are  in  contact  with  the  walls  of  the 
canal.  They  then  enter  the  interlobular  spaces  and  divide  into  branches,  whi^h 
cover  with  their  ramifications  every  part  of  the  surface  of  the  lobules,  with  the 
exception  of  their  bases  and  ihtjtm  extremities  of  the  superficial  lobulei^  which 
appear  on  the  surfaces  of  the  liver.  The  lobular  branches  are  derived  from  the 
interlobular  veins ;  they  form  a  plexus  within  each  lobule,  and  converge  from 
the  circumference  towards  the  centre,  where  they  t(,'rminate  in  the  minute 
radicles  of  the  intralobular  vein.  **  This  plexu*',  iuU:rjfijiH'd  between  t)i«.  inter- 
lobular portal  veins  and  the  intralobular  hepatic  vein,  c^nistitutea  the  veuoun 
part  of  the  lobule,  and  may  be  called  the  Mu/or  vhoub  pO^.us."  The  regular 
islet!  of  the  substance  of  the  I'ibuies,  s<beo  betwc^m  the  mefehea  of  thi«  pl^^xu*  by 
means  of  the  microscope,  are  the  acini  of  Malpighi,  and  are  the  netwvrJc  of 
hepatic  cells. 

The  portal  vein  returns  the  venous  hWA  from  the  ehylop'jietic  vibcera.  Vj  \jk 

wbicti  iLi-  »tid  lii«r  otUer  f'kr.igmpLfc  •  if  Lib  uxMcrUA  c^rtiiiukt,  ou  (Lt  «trii<;l*jr«vf  tii«r  l.%er. 
fcrc  '^Qiitel. 
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□iroulated  thronjih  the  loboleg ;  it  also  receives  the  blood  which  reeolta  from  iht 
difltributioD  of  the  hepatio  artery. 

The  Hepatic  duct,  entering  the  Twer  at  the  transverse  fossa,  dividea  ioto 
branches,  which  ramify  through  the  portal  canals,  with  the  portal  veia  and 
hepatio  artery,  to  termiaate  in  the  interlobular  fissures;  its  brsucbcs  are,  vagioal 
aod  iaterlubniar. 

The  vaginal  branehet  ramify  through  the  capsule  of  Glisson,  and  form  a 
Boginal  biliary  plexu*,  which,  like  the  vaginal  portal  plexus,  aurrouuda  the 
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■  liuiRT  Duora ;  (Kiem»ii).  1.  I.  Idm- 
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vessela  in  the  large  canals,  but  is  defi- 
cient 00  that  side  of  the  saialler  canali 
against  which  the  duct  is  placed.  Tb« 
interlobular  branchei  proceed  from  the 
vaginal  biliary  plexus,  where  it  exists, 
and  directly  from  the  hepatic  duct  oo 
that  ude  of  the  smaller  canals  against 
which  the  duct  is  placed.  They  enter  the  interlobular  spaces,  and  rami^ 
between  the  lobules  in  the  interlobular  fissures,  where  they  end  by  oscal 
extremities. 

The  coats  of  the  dact  are  very  vascular,  and  supplied  with  a  namber  of 
mucous  glands,  whioh  are  distributed  irregularly  in  the  larger,  bat  are  arranged 
in  two  parallel  longitudinal  rows  in  the  smaller  ducts. 

The  Hepatic  artery  enters  the  liver  with  the  portal  vein  and  hepatic  duet, 
and  ramifies  with  those  vessela  through  the  portal  canals.  Its  branches  are, 
va^^nal  and  interlobular.  The  vaginal  branchet,  like  those  of  the  portal  vein 
and  hepatio  duct,  form  a  vaginal  pUonts,  which  exists  throughoat  the  wbolt 
extent  of  the  portal  canals,  with  the  exception  of  that  side  of  the  smallar  eanab 
which  corresponds  with  the  artery.  The  inferlobakir  brattr/tfi,  arising  from 
the  vsginal  plexus  and  from  the  parietal  nide  of  tho  artery  (in  the  smaller  canab), 
ramify  through  the  interlobular  fissures,  and  are  principally  distribnted  la  tha 
coats  of  the  interlobular  ducts. 

"  Prom  the  superficial  interlobular  fissures  small  arteriea  emerge,  and  ramifr 
in  the  proper  capnde,  on  the  convex  and  concave  enr&ce  of  the  liver,  and  Id 
the  ligaments.  These  are  the  capsular  arimet."  Where  the  capsule  is  wdl 
developed,  "  these  vessels  cover  the  surfaces  of  the  liver  with  a  beautifnl  plexus, 
and  anastomose  with  branches  of  the  phrenic,  internal  mamoiBry,  and  aupia- 
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renal  arteries/'  and  with  the  epigastric.     The  venous  blood  resulting  from  the 
distribution  of  the  hepatic  artery  is  returned  into  the  portal  vein. 

The  Hepatic  veins  commence  in  the  substance  of  each  lobule  by  minute 
venules,  which  receive  the  blood  from  the  lobular  venous  plexus,  and  converge 
to  form  the  intralobular  vein.  The  intralobular  vein  p>asses  through  the  central 
axis  of  the  lobule,  and  through  the  'middle  of  its  base,  to  terminate  in  a  sub- 
lobular  vein ;  and  the  union  of  the  sublobular  veins  constitutes  the  hepatic 
trunks,  which  open  into  the  inferior  vena  cava.  The  hepatic  venous  system 
consists,  therefore,  of  three  sets  of  vessels ;  intralobular  veins,  sublobular  veins, 
and  hepatic  trunks. 

Thii  sublobular  veins  are  contained  in  caniils  formed  solely  by  the  bases  of  the 
lobules,  with  which,  from  the  absence  of  Glisson's  capsule,  they  arc  in  imme- 
diate contact.  Their  coat^  are  thin  and  transparent ;  and,  if  they  he  laid  open 
by  a  longitudinal  incision,  the  bases  of  the  lobules  will  be  distinctly  seen,  sepa- 
rated by  interlobular  fissures,  and  perforated  through  the  centre  by  the  opening 
of  the  intralobular  vein. 

The  hepatic  trunks  are  formed  by  the  union  of  the  sublobular  veins ;  they  are 
contained  in  canals  (hepatic  venous)  similar  in  structure  to  the  portal  canals, 
and  lined  by  a  prolongation  of  the  proper  capsule.  They  proceed  from  before 
backwards,  and  terminate,  by  two  large  openings  (corresponding  with  the  right 
and  left  lobe  of  the  liver)  and  several  smaller  apertures,  in  the  inferior  vena 
cava. 

Summary, — The  liver  has  been  shown  to  be  composed  of  lobules;  the  lobules 
(excepting  at  their  bases)  are  connected  together,  the  vessels  supported,  and 
the  whole  organ  inclosed,  by  Glisson's  capsule  ;  and  they  are  so  arranged,  that 
the  base  of  every  lobule  in  the  liver  is  in  contact  with  an  hepatic  vein  (sub- 
lobular). 

The  Portal  vein  distributes  its  numberless  branches  through  portal  canals, 
which  are  channeled  through  every  part  of  the  organ ;  it  brings  the  returning 
blood  from  the  chylopoietio  viscera ;  it  collects  also  the  venous  blood  from  the 
ultimate  ramifications  of  the.  hepatic  artery  in  the  liver  itself.  It  gives  off 
branches  in  the  canals,  which  are  called  vat/inal,  and  form  a  venous  vaginal 
plexus ;  these  give  off  interlobular  branches,  and  the  latter  enter  the  lobules 
and  form  lobular  venous  plexuses,  from  the  blood  circulating  in  which  the  bile 
is  secreted. 

The  Bile  is  received  from  the  hepatic  cells  by  the  interlobular  ducts;  it  is 
thence  poured  into  the  biliary  vaginal  plexus  of  the  portal  canals,  and  thence 
into  the  excreting  ducts,  by  which  it  is  carried  to  the  duodenum  and  gall-blad- 
der, after  being  mingled  in  its  course  with  the  mucous  secretion  from  number- 
less muciparous  glands  in  the  walls  of  the  ducts. 

The  Hepatic  artery  distributes  branches  through  every  portal  canal;  gives 
off  vaginal  branches  which  form  a  vaginal  hepatic  plexus,  from  which  the  inter- 
lobular branches  arise,  and  these  latter  terminate  ultimately  in  the  lobular  venous 
plexuses  of  the  portal  vein.  The  artery  ramifies  abundantly  in  the  coats  of  the 
hepatic  ducts,  enabling  them  to  provide  their  mucous  secretion ;  and  supplies 
the  vasa  vasorum  of  the  portal  and  hepatic  veins,  and  the  nutrient  vessels  of 
the  entire  organ. 

The  Hepatic  veins  commence  in  the  centre  of  each  lobule  by  minute  radicles, 
which  collect  the  impure  blood  from  the  lobular  venous  plexus,  and  convey  it 
into  the  intralobular  reins;  these  open  into  the  sublolfular  veins,  and  the  sub- 
lobular veins  unite  to  form  the  large  hepatic  trunks  by  which  the  blood  is  car- 
ried into  the  vena  cava. 

Physiologiral  and  pathological  deductions,  ^^  The  physiological  dedaotioD 
arising  out  of  thi«  aiutomical  arrangement  b,  that  the  bile  is  wholly  secreted 
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from  venous  bloody  and  not  from  a  mixed  venous  and  arterial  blood,  as  stated 
bv  Muller;  for  although  the  portal  vein  receives  its  blood  from  two  sources, 
viz.,  from  the  chjlopoietic  viscera,  and  from  the  capillaries  of  the  hepatic 
artery,  jet  the  fact  of  the  blood  of  the  latter  vessel  having  passed  through  its 
capillaries  into  the  portal  vein,  or  in  extremely  small  quantity  into  the  capil- 
lary network  of  the  lobular  venous  plexus^  is  sufficient  to  establish  its  venous 
character.  * 

The  pathological  deductions  depend  on  the  following  facts :  —  Each  lobule  is 
a  perfect  gland,  of  uniform  structure,  of  uniform  color,  and  possessing  the  same 
degree  of  vascularity  throughout.  It  is  the  seat  of  a  double  venous  circulation, 
the  vessels  of  the  one  (hepatic)  being  situated  in  the  centre  of  the  lobule,  and 
those  of  the  other  (portal)  in  the  circumference.  Now  the  color  of  the  lobule, 
as  of  the  entire  liver,  depends  chiefly  on  the  proportion  of  blood  contained  within 
these  two  sets  of  vessels ;  and  so  long  as  the  circulation  is  natural,  the  color  will 
be  uniform.  But  the  instant  that  any  cause  is  developed  which  shall  interfere 
with  the  free  circulation  of  either^  there  will  be  an  immediate  diversity  in  the 
color  of  the  lobule. 

Thus,  if  there  be  any  impediment  to  the  free  circulation  of  the  venous  blood 
through  the  heart  or  lungs,  the  circulation  in  the  hepatic  veins  will  be  retarded, 
and  the  sublobular  and  the  intralobular  veins  will  become  congested,  giving  rise 
to  a  more  or  less  extensive  redness  in  the  centre  of  each  of  the  lobules,  while 
the  marginal  or  non-congested  portion  presents  a  distinct  border  of  a  yellowish- 
white,  yellow,  or  green  color,  according  to  the  quantity  and  quality  of  the  bile 
it  may  contain.  *^  This  is  'passive  congestion*  of  the  liver,  the  usual  and  natu- 
ral state  of  the  organ  after  death ;''  and«  as  it  commences  with  the  hepatic  vein, 
it  may  be  called  the  first  stage  of  h^patic-venous  congestion. 

But  if  the  causes  which  produced  this  state  of  congestion  continue,  or  be  from 
the  beginning  of  a  more  active  kind,  the  congestion  will  extend  through  the 
lobular  venous  plexuses  '^  into  those  branches  of  the  portal  vein  situated  in  the 
interlobular  fissures,  but  not  to  those  in  the  spaces,  which  being  larger,  and  giving 
origin  to  those  in  the  fissures,  are  the  last  to  be  congested."  In  this  second 
stage  the  liver  has  a  mottled  appearance,  the  non-congested  substance  is  arranged, 
in  isolated,  circular,  and  ramose  patches,  in  the  centres  of  which  the  spaces  and 
parts  of  the  fissures  are  seen.  This  is  an  extended  degree  of  hepatic-venous  con- 
gestion; it  is  '^  active  congestion**  of  the  liver,  and  very  commonly  attends  disease 
of  the  heart  and  lungs. 

These  are  instances  of  partial  congestion^  but  there  is  sometimes  general  con- 
gestion of  the  organ.  "  In  general  congestion  the  whole  liver  is  of  a  red  color, 
but  the  central  portions  of  the  lobules  are  usually  of  a  deeper  hue  than  the 
marginal  portions.'' 

GALL-BLADDER. 

The  Gall-bladder  (Fig.  233)  is  the  reservoir  of  the  bile ;  it  is  a  pyriform  sac, 
situated  in  a  fossa  on  the  under  surface  of  the  right  lobe  of  the  liver,  and  ex- 
tending from  the  right  extremity  of  the  transverse  fossa  to  the  free  margin.  It 
is  divided  into  a  body,  fundus,  and  neck :  the  fundus,  or  broad  extremity  in 
the  natural  position  of  the  liver,  is  placed  downwards,  and  frequently  projects 
beyond  the  free  margin  of  the  liver,  while  the  neck,  small  and  constrict^,  is 
directed  upwards.  This  sac  is  composed  of  three  coats,  serous,  fibrous,  and 
mucous.  The  serous  coat  is  partial,  is  derived  from  the  peritoneum,  and  coven 
that  side  only  which  is  unattached  to  the  liver.     The  middle  or  fibrous  coat  is 

thin  but  strong  fibrous  layer,  composed  of  dense  areolar  tissue,  and  connected 
on  the  one  side  with  the  liver,  on  the  other  with  the  peritoneum.  There  also 
exists  in  this  layer  a  stratum  of  smooth  muscular  fibres,  which  are  longitudinal 

1  For  arguments  on  this  contested  question,  see  the  article  **  Liver,"  in  the  ** Cyclope- 
dia of  Anatomy  and  Physiology." 
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and  eircnlar  in  direction.  The  interned  or  mHcoui  coat  is  but  loosely  attached 
to  the  fibroas  layer;  it  is  everywhere  raised  into  minute  ru^(o,  which  give  it  a 
beautifully  reticulated  appearance ;  and  it  forms,  at  the  neck  of  the  snc,  a  spiral 
valve.  It  is  continuous  through  the  hepatic  duct  with  the  mucous  membrane 
lining  the  ducts  of  the  liver,  and  through  the  ductus  communis  cholcduchus, 
with  the  mucous  membrane  of  the  alimentary  canal.  It  is  coated  on  its  surface 
with  a  columnar  epithelium. 

The  Biliary  ducts  arc,  the  hepatic,  cystic,  and  ductus  communis  choledochus. 

The  Hepatic  duct,  nearly  two  inches  long,  is  formed  in  the  transverse  fossa 
of  the  liver  by  the  junction  of  two  ducts  which  proceed  from  the  right  and  left 
lobe.  It  joins  the  cystic  duct  at  an  acute  angle,  and  the  common  duct  resulting 
from  their  union  is  the  ductus  communis  choledochus. 

The  Cystic  duct,  about  an  inch  in  length,  passes  inwards  from  the  neck  of 
the  gall-bladder,  and  unites  at  an  acute  angle  with  the  preceding. 

The  Ductus  communis  chohdochus  (^0X17,  bills,  hixoiktu^  recipio)  is  the  common 
excretory  duct  of  the  liver  and  gall-bladder;  it  is  about  three  inches  in  length, 
and  is  formed  by  the  junction  of  the  hepatic  with  the  cystic  duct.  It  descends 
through  the  right  border  of  the  lesser  omentum,  and  l>ehind  the  descending  por- 
tion of  the  duodenum  to  the  inner  side  of  that  intestine,  where  it  terminates  by 
passing  obliquely  between  the  muscular  and  mucous  coat,  and  opening  on  the 
summit  of  a  papilla  which  is  common  to  it  and  the  pancreatic  duct.  The  papilla 
is  situated  near  the  lower  part  of  the  descending  portion  of  the  duodenum  at  its 
inner  side;  and  the  duct  is  constricted  in  size  during  its  passage  between  the 
coats  of  the  intestine. 

The  coats  of  the  biliary  ducts  are  an  external  or  fibrous,  and  an  internal  or 
raucous  coat.  The  external  coat  is  composed  of  dense  areolar  tissue,  containing 
many  nuclei,  and  elastic  tissue.  The  mucous  coat,  continuous  on  the  one  hand 
with  the  lining  membrane  of  the  hepatic  ducts  and  gall-bladder,  and  on  the  other 
with  that  of  the  duodenum,  is  furnished  with  a  columnar  epithelium.  A  few 
smooth  muscular  fibres  have  been  observed  in  the  mucous  coat ;  but  there  is  no 
special  muscular  coat. 

Vessels  and  Nerves The  gall-bladder  is  supplied  with  bUxid  by  the  cystic 

artery,  a  branch  of  the  hepatic.    Its  veins  return  tneir  blood  into  the  portal  vein. 
The  nerves  are  derived  from  the  hepatic  plexus. 

THE   PANCREAS. 

The  pancreas  [nav  xpio^,  all  flesh,]  is  a  long,  flattened,  conglomerate  gland, 
analogous  to  the  salivary  glands.  It  is  about  six  inches  in  length,  and  between 
three  and  four  ounces  in  weight ;  is  situated  transversely  across  the  posterior 
wall  of  the  abdomen,  behind  the  stomach,  and  rests  on  the  aorta,  vena  port», 
inferior  vena  cava,  the  origin  of  the  superior  mesenteric  artery,  and  the  left 
kidney  and  supra-renal  capsule ;  opposite  the  first  and  second  lumbar  vertebra. 
It  is  divided  into  a  bo^ly,  a  greater,  and  a  smaller  extremity;  the  great  end  or 
head  is  placed  towards  the  right,  and  surrounded  by  the  curve  of  the  da^idennm ; 
the  lesser  end  [or  tail]  extends  to  the  left  as  far  as  the  spleen.  The  anterior 
surface  of  the  body  of  the  pancreas  is  covered  by  the  ascending  posterior  layer 
of  peritoneum,  and  is  in  relation  with  the  stomach,  the  first  portion  of  the  dao- 
denum,  and  the  commencement  of  the  transverse  arch  of  the  colon.  The  poste- 
rior surface  is  grooved  for  the  splenic  vein,  and  tunneled  by  a  complete  canal  for 
the  superior  mesenteric  and  portal  vein,  and  superior  mesenteric  artery.  The 
upper  border  presents  a  deep  groove,  sometimes  a  canal,  for  the  splenic  artery 
and  vein,  and  is  in  relation  with  the  oblique  portion  of  the  duodenum,  iobus 
Spigelii,  and  eixliac  axis.  And  the  lower  border  is  separated  from  the  tranv 
Terse  portion  of  the  duodenum  by  the  superior  mesenteric  artery  and  vein.  On 
the  posterior  part  of  the  head  of  the  pancreas  is  a  lobular  fold  of  the  gland  which 
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completes  the  caDal  of  the  superior  mesenterio  vessels,  and  is  called  the  Utmr 
pancreas. 

The  paDcreatic  dact  (duct  of  Wirsung)  commences  at  the  small  extremity  of 
the  organ  by  two  branches,  which  converge  and  unite  after  a  course  of  about  one- 
third  the  length  of  the  gland.  The  duct  is  then  continued  onwards  from  left  to 
right,  gradually  increasing  in  size,  and  lying  nearer  the  anterior  than  the  poste- 
rior surface  of  the  organ,  to  the  lower  part  of  the  descending  duodenum,  where 
it  terminates  on  the  papilla  of  mucous  membrane,  common  to  it  and  the  ductus 
communis  choledochus.  The  duct  receives  numerous  branches  which  open  into 
it  on  all  sides  from  the  lobules  of  the  gland,  and  at  its  termination  is  slightly 
dilated  and  passes  obliquely  between  the  muscular  and  mucous  coat  of  the  intes- 
tine to  reach  the  papilla.  The  duct  which  receives  the  secretion  from  the  lesser 
pancreas  is  called  the  ductus pancreaticiu  minor;  it  opens  into  the  principal 
duct  near  the  duodenum,  and  sometimes,  passes  separately  into  that  intestine. 
As  a  variety,  two  pancreatic  ducts  are  occasionally  met  with. 

In  structure  the  pancreas  presents  the  ordinary  composition  of  a  compound 
racemose  gland,  being  made  up  of  lobes,  and  these  of  reddish-yellow  polyhedral 
lobules,  which  latter  consist  of  smaller  lobules,  and  the  smallest  lobules  of  the 
ramifications  of  minute  ducts,  terminating  in  glandular  vesicles.  The  glandular 
vesicles  are  rounded  in  form  (Fig.  332),  and  composed  of  a  memhrana  propria^ 
lined  by  a  spheroidal  epithelium  of  nucleated  cells ;  the  cells  being  somewhat 
opake  from  the  presence  of  fat  granules  as  part  of  their  contents.  The  ducts 
are  composed  of  areolar  and  elastic  tissue,  and  lined  by  a  columnar  epithelium. 
In  the  walls  of  the  ducts  are  numerous  small  racemose  mucous  glands  like  those 
in  the  hepatic  ducts.  The  secretion  of  the  pancreas  is  a  clear  fluid,  without 
formed  elements. 

Vessels  and  Nerves,  —  The  arteries  of  the  pancreas  are  branches  of  the  splenic, 
hepatic,  and  superior  mesenteric ;  the  veins  open  into  the  splenic  vein ;  the 
lymphatics  terminate  in  the  lumbar  glands.  The  nerves  are  filaments  of  the 
splenic  plexus. 

THE   SPLEEN. 

The  spleen  [(t^cx^v,  lien,]  is  an  oblong  flattened  organ,  of  a  dark  bluish-red 
color,  situated  in  the  left  hypochondriac  region.  It  is  variable  in  sixe  and 
weight,'  spongy  and  vascular  in  texture,  and  exceedingly  friable.  The  external 
surface  is  convex,  the  internal  slightly  concave,  indented  along  the  middle  line, 
and  pierced  by  several  large  and  irregular  openings  for  the  entrance  and  exit 
of  vessels ;  this  is  the  hilum  lienis.  The  upper  extremity  is  somewhat  larger 
than  the  lower,  and  rounded ;  the  inferior  is  flattened ;  tho  posterior  border  is 
obtuse,  the  anterior  sharp,  and  marked  by  several  notches.  The  spleen  is  in 
relation  by  its  external  or  convex  surface  with  the  diaphragm,  which  separates 
it  from  the  ninth,  tenth,  and  eleventh  ribs ;  by  its  concave  surface,  with  the  great 
end  of  the  stomach,  small  extremity  of  the  pancreas,  gastro-splenio  omentum 
with  its  vessels,  left  kidney  and  supra-renal  capsule,  and  lelt  cms  of  the  dia- 
phragm ;  by  its  upper  end  with  the  diaphragm,  and  sometimes  with  the  ex- 
tremity of  the  left  lobe  of  the  liver;  and,  by  its  lower  end,  with  the  left  ex- 
tremity of  the  transverse  arch  of  the  colon.  It  b  connected  to  the  stomach  by 
the  gastro-splenic  omentum,  and  to  the  diaphragm  by  a  fold  of  the  peritoneom, 
called  the  suspensory  ligament. 

A  second  spleen  (lien  succenturiatus)  is  sometimes  found  appended  to  one  of 
the  branches  of  the  splenic  artery,  near  the  great  end  of  the  stomach  ;  when  it 
exists,  it  is  round  and  of  small  size,  rarely  larger  than  a  hazel-nut.  There  are 
sometimes  two,  and  even  three,  of  these  bodies. 

The  spleen  is  a  blood-vascular  gland,  concerned  in  the  renovation  of  the  blood, 
and  probably  in  the  preparation  of  the  blood  for  the  secretion  of  bile.  In  struc- 
ture it  is  composed  of  a  serous  and  fibrous  coat  and  parenchyma ;  the  paren^ 

'  Its  ordinary  length  is  about  five  inches ;  and  its  weight  six  ounoea. 
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ehjiDa  coDMstiDg  of  a  network  of  fibroua  baodB,  or  Irahfcula,  inclocin^r  in  their 
aree  a  bright  red  pulpj  substnnco,  the  uplrnie  pulp;  and  the  latter  oontaiiiinK 
an  abasdaDce  of  veeaeb  and  numerooa  siDalt  white  corpuaolea,  tho  nftlmir  or 
Malpt'ifhian  eor^vcUM.  The  fibrous  coat,  tnaiea  albugiura  ve]  jtnijiria,  in  cuiii> 
posed  of  areolar  and  elsstio  tissue,  and  WidcB  inTuatinf;  thu  oxtcriur,  frmU 
proceaaes  into  the  interior  of  the  glaud  with  tho  bloodvo»wla;  thcao  Abroua 
sheaths  (vaginaB  vaaonim)  aecompany  the  vcascla  to  their  ultitiiate  tcrniiiiBtiiina, 
and  finally  constitute  a  fine  areolar  network  in  tho  aubataiioa  of  tho  anlmiio  pulp. 
The  fibrtnu  coat  also  sends  iuwarda  from  every  part  of  its  internal  Nurfaoe,  a 
number  of  white,  glistening,  flattened  or  cylindrical  bands,  the  ttilrnie  tnilmvla, 


which  traverae  the  subataDce  of  the  gland  in  all  dircctiona,  and  aro  sttaohcd  by 
their  inner  ends  to  each  other  and  to  the  fibrooa  sheaths  of  tho  veaaoU. 

The  tplenic  or  Malpighian  corpuKlri  or  veiicla  aro  small  wliito  ruundiali 
bodiea,  imbedded  in  the  eplenic  pulp,  and  connected  with  the  twlfcs  uf  the  small 
arteries.  They  are  found  only  in  the  fresh  and  healthy  spleen,  and  are  mora 
constant  in  children  than  the  adult;  their  average  aiie  is  one-siith  of  a  Mnn, 
and  they  are  found  in  nuraben  varying;  from  five  to  ton  on  each  small  artitrial 
twig.  In  intimate  structure,  the  splenic  corpuscle  ia  a  vtnrh  oomiMiwid  iif  a 
membrana  propria  and  grayish  pulpy  granular  contcntj.  The  niombraiia  pn»- 
pria  is  transparent  and  colorless,  moderately  thick,  consiatinf(  of  humofci-nnoua 
areolar  tissue  with  elastic  fibrils,  and  doaely  connected  with  thu  fibroua  alinatli 
of  the  artery.  The  gnyiah  contents  are  thick  and  viacid,  and  luado  up  of  palo 
round  nucleated  cella,  free  nuclei,  and  a  atuall  proportiua  of  clear  alCuniiuoua 
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mpoaed  of  a  delicate  areolar  nelmork,  formed  by  the 
.br  sheaths ;  of  minule  hloodteueh  ;  and  of  naclested 
imilar  to  those  of  the  aptenia  corpuscles,  sod  free 
-e  also  met  vith  other  cells  with  single  and  mul- 
tiple nuclei,  aad  of  various  size,  iateriiiingled  with  blood-corpuscles  in  various 
stages  of  degradatipQ ;  and  pigmentary  granules.  The  cells  are  for  the  most 
part  collected  together  into  smalt  aggregated  masses  of  Tsrious  dimensions. 

Yeiteh  and  Nfrvet.  —  The  tplevic  artery  is  of  a  very  large  siie  in  propoHioD 
to  the  bulk  of  the  spleen  j  it  is  a  division  of  the  cotliac  axis.  The  branchy 
which  enter  the  spleen  are  distributed  to  distinct  sections  of  the  organ,  and 
anastomose  very  sparingly  with  each  other  ;  they  terminate  in  elegant  bundles 
or pfniri/lC  ot  minute  straight  arteries,  which  end  in  a  oapillary  network,  and  the 
latter  forms  a  plexus  throughout  the  substaoce  of  the  pareochyma,  and  arouod 
the  splenic  corpuscles.  The  veins,  by  their  nnoierous  dilatations,  constitute  the 
principal  part  of  the  bulk  of  the  spleen  ;  they  pour  their  blood  into  the  splenic 
vein,  which  is  one  of  the  two  great  formative  trunks  of  the  portal  vein.  The 
lytnjihatiet,  few  in  nutuber,  are  superficial  and  deep ;  the  former  are  situated 
between  the  coats  of  the  gland ;  the  latter  issue  from  its  substance  through  the 
hiluni,  and  terminate  by  means  of  a  trunk  in  the  thoracic  duct.  The  nerves  are, 
the  splenic  plexus,  derived  from  the  solar  plexus. 


THE  SCPR 
[Fio 
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The  supra  renal  capsules  oi 
glandula  supra  renatet  are  two 
small  yellowish  and  flattened 
bodies  surmounting  the  kid- 
neys and  inclining  inwards  to- 
wards the  vertebral  column. 
The  n^bt  is  somewhat  three- 
cornered  in  shape  the  leftsemi- 
luuar ,  they  are  connected  to 
the  kidnejs  by  the  common  in- 
vesting areolar  tissue,  and  each 
capsule  IS  marked  on  its  ante- 
rior surface  by  a  fissure  or  hi- 
lum  which  appears  to  divide  it 
into  two  lobes  The  nght  su- 
pra renal  capsule  ts  closely  ad- 
iiLrent  to  the  poetenor  and 
under  surface  of  the  liver,  the 
left  lies  in  contact  with  the 
pancreasandspleen.  Bothcap- 
sules  rest  against  the  crur&  of 
the  diaphragm  on  a  level  with 
the  tenth  dorsal  vertebra,  aod 
by  their  inner  border  are  in  re- 
lotion  with  the  great  splanchnic 
nerve  and  semilunar  ganglion. 
They  are  larger  in  the  f«etiu 
than  in  the  adult,  and  appear  to 
perform  some  office  specially 
-     connected  with  cmbrvonic  life. 

«b.i.aoe     ccV.no„. ...«.«!  The  anatomy  of  th4.  OTgaiB 

in  the  ftetus  will  be  found  in  the  succeeding  chapter. 
'  [This  aDd  the  sucaiedingont  from  an  eie«1Ient  nrtiole  in  the  Lnocet  for  JuneS  aiiil 

12,  1858,  on  the  Histologr  of  Ihe  Supra-RflDal  Capsules,  b;  (jeo.  Hurley,  U.O.,  F.C.S., 

Lecturer  in  Unirerai I j  College,  Loedoii.] 
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Id  Btmotan:  the  supn-reoal  capsule  is  compoHed  of  a  cortical  and  medulUrjr 
snbataDce,  and  invested  b;  a  firm  but  thin  coat  of  areolar  timue,  vhich  seods  fine 
prooeeaea  imrarda  through  its  interior.  The  cortical  mbtianre  is  of  a  yellowiab' 
white  color  esteniallj,  and  browniah  within,  ooaaisU  of  straight  parallel  columns 
amnged  perpeodioularlj  to  the  surface,  and  is  somewbat  friable,  breaking  in 
the  direction  of  these  colamna.  The  medullary  mbilance,  twice  or  three  times 
the  thickness  of  the  cortical  substance,  ia  soft,  of  a  grajish-white  or  pale  red 
color,  darker  when  the  venous  pleios  is  congested,  and  eaailj  detached  from  the 
cortical  layer,  being  connected  with  it  onlj  bj  the  vessels  and  thin  processes  of 
areolar  tissue  sent  inwards  bj  the  fibrous  tunic.  Moreover  in  the  centre  of  the 
medullary  substance  is  the  trunk  of  a  large  vein,  the  nena  mpra-renalit.  After 
death  the  medullary  substaSce  speedily  runs  into  a  state  of  decomposition,  and 
is  converted  into  a  dirty  brownish  pulp. 

In  ivtimale  tiructurf,  the  columns  of  the  cortical  tvhitonce  are  found  to  be 
composed  of  a  scries  of  round  and  oblong  cavities  invested  and  separated  by 
areolar  tissue.  These  oavitics  have  been  compared  to  the  closed  follicles  of  the 
follicular  glands,  and  their  contents  are  not  unlike,  namely,  a  granular  sub- 
stance with  nuclei  and  cells,  together  with  oil  granules  and  pigment  grannies; 
whether  these  contents  are  iucloeed  in  a  membrana  propria  is  not  yet  deter 
mined,' and  no  vessels  have  been  detected  within  them  as  occurs  in  the  closed  fol- 
licles of  Feycr's  glands.  The  medvllary  tubslance  is  composed  of  a  fine  net- 
work or  i/roma  of  areolar  tissue, 

continuous  with  that  of  the  cor-  [Fio.  369. 

tical  substance,  and  containing 
within  its  meshes  a  pale  granu- 
lar vubstsnce,  and  cells  resem- 
bling nerve-cells,  pale,  with 
nucleus  and  oncleolus,  fine 
granalnr  contents,  fat  and  pig- 
ment granules,  and  fine  pro- 
cesses simple  and  branched. 
The  peculiar  structure  of  the 
supra-renal  capsule  has  caused 
its  two  parts  to  be  compared, 
the  cortical  substance  to  a 
blood -vascular,  or  ductless 
glaud;  the  meduilary  substance 
to  a  sympathetic  ganglion, 
bearing  the  same  relation  to 
the  sympathetic  system  as  tbe 

fitnitary  gland  to  the  brain, 
n  confirmation  of  this  view  is 
the  great  number  of  nerves 
which  ramify  through  it,  and 
the  observation  of  Leydig,  that 
in  the  salamander  he  had  de- 
tected nerve-fibres  proceeding 
from  its  bipolar  oells. 

The  bloodveiMclt  of  the  saprs- 
renal  capsules  are  very  numer- 
ous. The  arlerici,  about 
twenty    in    number,    proceed 

from  the  aorta,  phrenic,  ctcliac  and  renal  trunks;  they  enter  the  cortical  sab- 

■taace  at  every  point  of  its  surface,  the  greater  number  dividing  into  minute 

twigs  and  formiDg  a  plexus  in  tbe  cortical  layer;  while  othera  continue  onwards 

[Uaricy  ha*  showD  tbat  the;  are.     Uaoet,  Jane,  IS&S,  p.  567.] 
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to  the  medullary  substance,  and  either  termiuate  in  the  medullary  plexus  or  cross 
the  medullary  substance  to  re-enter  the  cortical  layer  and  contribute  to  the  form- 
ation of  its  capillary  plexus.  In  the  cortical  substance  the  capillaries  are 
straight,  occupy  the  intercolumnar  spaces,  and  communicate  with  each  other 
across  the  columns  by  transverse  branches,  forming  oblong  meshes;  in  the 
medullary  substance  the  capillary  plexus  is  a  close  network  and  the  meshen 
rounded.  The  veins  take  their  origin  from  the  capillary  plexus  by  minute 
venules,  which  unite  to  form  the  supra-renal  vein.  The  supra-renal  vein  runs 
through  the  centre  of  the  medullary  substance,  and  issues  from  the  sujlra-renal 
capsule  at  the  hilum  on  its  anterior  surface,  to  terminate,  on  the  right  side  in 
the  inferior  vena  cava,  on  the  left  in  the  renal  vein.  Smaller  veins  take  their 
course  by  the  side  of  the  arterial  twigs,  and  leave  fhe  capsule  at  various  points 
of  its  surface,  and  terminate  in  the  renal  and  phrenic  veins  and  inferior  vena 
cava.  The  lymphatic  vessels  are  numerous,  and  belong  to  the  exterior  of  the 
organ ;  they  terminate  in  the  lumbar  glands. 

The  nerves  are  very  numerous,  and  derived  from  the  renal  and  phrenic 
plexus;  Kolliker  counted  as  many  as  thirty-three  trunks,  composed  of  dark- 
bordered  nerve-fibres  and  provided  with  isolated  ganglia.  They  are  distributed 
to  the  medullary  substance  only,  in  which  they  form  a  rich  nervous  plexus. 

THB    KIDNEYS. 

The  kidneys,  the  secreting  organs  of  the  urine,  are  situated  in  the  lumbar 
regions,  behind  the  peritoneum,  and  at  each  side  of  the  vertebral  column,  ex- 
tending from  the  eleventh  rib  to  near  the  crest  of  the  ilium,  and  approaching 
the  vertebral  column  by  their  upper  end.  Each  kidney  is  between  four  and 
five  inches  in  length,  about  two  inches  and  a  half  in  breadth,  somewhat  more 
than  one  inch  in  thickness,  and  weighs  between  three  and  five  ounces.  The 
kidneys  are  usually  surrounded  by  fat ;  they  rest  on  the  crura  of  the  diaphragm, 
on  the  anterior  lamella  of  the  aponeurosis  of  the  transversalis  muscle,  which 
separates  them  from  the  quadratus  lumborum,  and  on  the  psoas  magnus.  The 
right  kidney  is  somewhat  lower  than  the  left,  from  the  position  of  the  liver;  it 
is  in  relation,  by  its  anterior  surface,  with  the  liver  and  descending  portion  of 
the  duodenum,  which  rest  against  it;  and  is  covered  in  by  the, ascending  colon. 
The  left  kidney,  higher  than  the  right,  is  covered,  in  front,  by  the  great  end  of 
the  stomach,  the  spleen,  and  descending  colon.  The  anterior  surface  of  the 
kidney  is  convex,  the  posterior  is  flat ;  the  superior  extremity  is  in  relation  with 
the  supra-renal  capsule;  the  convex  border  is  turned  outwards  towards  the 
parietes  of  the  abdomen ;  the  concave  border  looks  inwards  towards  the  vertebral 
column,  and  presents  a  deep  notch  (hilum  renale),  which  leads  to  a  cavity,  or 
sinus,  within  the  organ.  In  the  sinus  renalis  are  situated  the  vessels  and  nerves 
of  the  kidney  and  the  expansion  of  the  excretory  duct  called  pelvis  renalis.  At 
the  hilum  these  vessels  are  so  placed  that  the  renal  vein  is  in  front  of  the  artery, 
and  the  pelvis  and  ureter  behind. 

The  kidney  is  surrounded  by  a  thick  layer  of  fat,  contained  in  the  meshes  of 
a  loose  areolar  tissue,  the  adipose  capsule  ;  and  immediately  inclosed  in  a  proper 
fibrous  capsule,  which  is  thin,  firm  and  whitish,  and  composed  of  dense  areolar 
tissue  intermingled  with  elastic  fibres.  The  capsula  propria  is  adherent  by  its 
inner  surface  to  a  thin  layer,  formed  by  the  condensed  areolar  stroma  of  the 
organ,  from  which  it  may  be  easily  torn.  The  substance  of  the  kidney  is  dense 
and  fragile,  and  when  divided  by  a  longitudinal  incision,  exhibits  two  structures, 
dififerent  in  color  and  texture, — an  external  vascular  or  cortical  portion  ;  and 
an  internal,  tubular  or  medullary  portion.  The  tubular  portion  consists  of 
from  eight  to  fifteen  pale  reddish-colored  conical  masses,  having  their  apices  a 
papilla  directed  towards  the  sinus  renalis,  and  their  bases  to  the  cortical  sub- 
fftanee ;  these  conical  masses  are  the  pyramids  of  Malpiyhi,  and  are  composed 
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of  an  UHmblage  of  straight  tnbnU,  the  tf^niii  reeli,  which  open  on  the  surface 
of  the  papilla  and  diride  into  braoches  at  acute  angles  as  thej  proceed  from  the 
«  of  the  pyramid  is  marked 
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apex  to  the  base  of  the  pyramid 
b;  minute  vascnlar  strci^B  csnsed  by  the  straight 
vessels  of  the  tubniar  structure,  the  arteriolee 
et  vena  recite.  The  vauvlar  or  eorfical  por- 
tion, distinguished  by  its  red  color  sod  softer 
texture,  forms  the  surface  of  the  argaa,  sur- 
rounding the  base  of  each  pyramid  and  pene- 
trating between  them  to  the  sinus  renalis.  It 
therefore  forms  septa  between  the  pyramids, 
{$fpla  vel  columnte  BertinV)  and  marks  the 
original  composition  of  the  kidney  of  separate 
lobes.  It  is  composed  of  bloodvessels,  with  the 
cortical  fasciculi  and  ultimate  terminations  of 
the  tubnli  uriniferi,  held  together  by  a  delicate 
stroma  of  areolar  tissue. 

The  lubtiH  uriniferi  commence  on  the  surface 
of  the  papillte  by  from  two  hundred  to  five 
hundred  openings  and  take  their  couree  in 
straight  lines,  tuhuli  reeli,  through  the  pyramids, 
dividing  dichotomously  in  their  course,  and 
separated  by  thin  long  straight  vessels,  arteriole 
el  venct  rerla.  At  the  base  of  the  pyramids  of 
Malpighi  the  tubuli  break  np  into  nnmeroos' 
small  bsciculi,  which  enter  the  cortical  sub- 
stance, rortiral  fatcicttli,  and  hsving  s  pyra- 
midal form,  have  received  the  name  ot  pyramidt 
of  Ferrein;  from  the  latter,  the  separate  tubuli 
pass  off  on  all  sides,  and  especially  at  their  ex- 
tremity, and  a^r  a  tortuous  course  (tttbali  con- 
torti)  during  which  they  form  plexuses  and 
anastomoeeB  with  similar  tubuU,  terminate  in 
smalt  globular  bodies,  the  corpora  Malpiyhi- 
ana.  The  tubuli  uriniferi  vary  somewhat  in  7.  Urettr. 
siie    in    their    course ;     they    arc    largest    in 

the  papille,  diminish  in  site  towards  the  base  of  the  pyramid  in  consequence 
of  giving  off  branches,  and  enlarge  in  the  pyramids  of  Ferrein  and  tubuli  con- 
torti,  to  beconie  again  constricted  immediately  before  joining  the  corpora  Mal- 
pighians.  The  tubulus  is  cylindrical  and  composed  of  two  layera,  a  thin  homo- 
geneous and  elastic  membrana  propria,  and  an  epithelium  consisting  of  a  single 
layer  of  polygonal  nucleated  cefla.  The  epithelium  is  equal  in  thickness  to  two- 
thirds  the  diameter  of  the  tubulus,  the  remaining  third  representing  its  area. 
The  cells  of  the  epithelium  contain  a  finely  granular  substance  occasionally 
intermingled  with  fatty  and  pigmentary  grannies;  and  near  the  Malpighian 
body  are  furnished,  according  to  Bowmnn,  with  vibratile  cilia. 

The  corpora  Maipighinna  are  small  globular  bodies  about  yjj,  of  an  inch  in 
diameter,  situated  on  the  branches  of  smalt  arteries,  like  fruit  upon  its  stalk, 
in  the  vascular  portion  of  the  kidney  immediately  around  the  pyramids  of 
Ferrein  and  in  the  septa  ranum.  Each  Malpighian  corpuscle  consists  of  a 
eaptule,  the  expanded  extremity  of  the  uriniferous  tubule, 


mouDled  b;  Ibc  Fapn-rrniil  ci|>- 
■dIc  i  the  iweLlingi  on  tht  mrrwa 

the  orgin  of  Ihe  label.  I.  Bapra- 
renal  cnpiule.  2.  Vucul.r  poT- 
tioD    of  Ihe  kidoej.     3,  3.  Taba- 


iog  iolo  lh»ir  curreiponding  »- 
licei.  b,  b,  i.  Tbe  Ibree  infundib- 
nU;  tb>  middle  5  ii  tUuited  in 
the  month  of  m  calji.    fl.  PelTli. 


>f  tubuli.    Further,  h  then  are  600  orifioei  upon  Mch 
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interior  a  plexiform  tuft  of  icinute  VMsek,  the  ghmtrvlut  MaJpightatHu,  Im- 
bedded  in  epithelium  ;  the  celle  of  the 
Fio.  871.  epithelium   being  smaller   thao   those 

which  line  the  tnhnle.  The  M&lpi- 
phian  eorpnHcle  is  therefore  the  origin 
of  the  uriniferoua  tubule,  which  ii  re- 
niarkablc  for  its  contorted  course,  fint 
pajtsiug  outw&rds  aod  then  eaddenlj 
bending  inwards  before  joiuiog  with 
the  cortical  faBcicuIus;  aod  the  ^o- 
[uerulua  is  the  vascular  source  of  the 
urinary  secretion. 

The  renal  artery,  derived  from  Uie 
aorta,  divides  into  several  lai^ 
branches,  which,  entering  the  bilain, 
make  their  way  into  the  vascular  sub- 
stance  of  the  septa  renam  and  theoee 
to  the  peripheral  part  of  the  cortical 
substance,  surroQndinp  each  of  the  pyra 
uiids  of  Malpighi  with  a  fine  rami&ca- 
tion  of  small  vessels.  From  thia  rami- 
fication  are  given  off  small  arteries 
which  pass  outwards  between  the  cor- 
tical fasciculi,  and  have  received  the 
name  of  iMerlobularet ;  and  from  the 
interlobular  arteries  the  small  afftrett 
arterie*  proceed,  which  enter  the  Mal- 
pighian  bodies  and  constitute  the  glo- 
ntervlvi.  In  the  Malpighian  body  the 
afferent  artery  divides  into  firmi  five  to 
eight  branches,  and  each  of  thest 
branches  into  a  bnndle  of  capillaries, 
and  the  latter,  re-uniting  in  the  same 
manner,  constitute  the  fffertnt  vend. 
The  efferent  vemel,  quitting  the  MalfO- 
ghian  body  by  the  side  of  the  afferent 
artery,  divides  into  capillary  Teasels, 
which  form  a  rich  capillary  plezu 
thronghont  the  whole  of  the  cortical 
substance,  and  eventually  terminate  in 
the  reoal  veins.  Those  efferent  veasek 
which  are  nearest  to  the  base  of  the 
pyramids  take  a  straight  course  (arit- 
riola  recta)  between  the  tnbuli  recti, 
and  giving  off  but  few  branchea  in 
their  course,  also  pass  into  ft  capillary 
plexus  which  surrounds  the  tuboli  aitd 
terminates  in  the  venula  rtcfa. 

Bowman,  who  regards  the  efferent 
vessels,  not  as  artones,  bat  as  veiiM, 
remarks  that,  "there  are  in  the  kidnn 
two  perfectly  distinct  systems  of  ca^nl- 
lary  vessels,  through  both  of  which 
the  blood  passes  in  its  course  from  the 
arteries  into  the  veins;  the  first,  that" 
the  Malpighian  bodies,  and  is  "  in  immediate 
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coniiezioD  with  the  arUries;  the  second,  that  enveloping  the  convolutions  of 
the  lubes,  and  oommnoicating  directly  with  the  veins.     The  effcivnt  vessels 


Thin  or  THi  aBHAL  circdlattoh;  aftrr  Bow- 
man, a.  Branch  of  tbs  renal  nrterj  giving  off 
BBTcial  Halpighiui  twigi.  1.  An  afferent  nig  to 
tbfi  capillarj  tuft  flontained  in  the  Halpighian 
bodjF,  ■■;  from  the  Halpighian  bodj  the  urini- 
feroni  tube  if  (e«n  taking  it>  tnrluoaa  cnnrie  to  I. 
t,  2.  Efferent  reiieliii  that  which  procetdt  Trom 
the  Halpighian  hody  Is  imaller  than  the  eorrei- 
ponding  artf  r;.  p,  p.  The  capillaTy  pleiui,  rami- 
fying on  the  nriniferoni  tuba.  Thi>  pieiua  receirH 
It  Teareli,  2,  t,  and  trani. 


of  the  Halpighian  bodies,  that  canr  the  blood  between  these  two  Bvstetns, 
maj  oollectivelj  be  termed  the  portal  sjatera  oi  the  kidney."  The  infereDces 
drawn  by  Bowman  from  his  investigations  are,  that  the  capillary  tnfta  of  the 
Malpigbian  bodies  are  the  part  of  the  kidney  specially  acted  on  by  diuretioi; 
that  they  are  the  medium  by  which  water,  certain  mIis,  and  other  substances, 
pass  out  of  the  system ;  that  they  are,  moreover,  the  means  of  escape  of 
certnin  morbid  prodncts,  such  u  su^^r,  albumen,  and  the  red  particles  o^  blood. 
Respecting  the  capillary  venous  plexus,  we  have  proof  that  the  principal  proxi- 
mate consdtuents  of  nrine,  such  as  urea,  lithie  acid,  &c.,  are,  tike  the  bile, 
derived  from  venoua  (portal)  blood. 

The  Vein*  of  the  kidney  commence  at  the  surface  by  minute  convcrpn); 
venules,  the  itellafed  veuelt,  in  the  cortical  substance  where  they  form  the  rnf^r- 
lobular  eeim,  and  in  the  pyramids  of  .^lalpighi,  where  they  constitute  the  vnnula 
reeta;  proceeding  from  these  three  siiurces,  they  unite  to  form  the  branches  of 
the  renal  vein,  which  terminates  in  the  vena  cava  by  a  single  large  trunk  at  each 
side;  the  left  renal  vein  receiving  the  left  spermatic  vein.  Injections  thn>wn 
into  the  renal  artery,  and  relnming  by  the  tubuli  ariniferi,  make  their  way  into 
those  tubes  by  mptnre.  The  lyniphalic  rfueli  accompany  the  deep  bloodvessels, 
and  terminate  in  the  Inmbar  glands. 

The  Nerre*  are  derived  from  the  rensi  plexus,  which  is  formed  partly  by  the 
solar  plexus,  and  partly  by  the  third  splanchnic  nervo.  The  renal  plexus  gives 
branches  to  the  spermatic  plexus,  and  branches  which  accompany  the  ureters: 
hence  the  morbid  sympathies  which  exist  between  the  kidney,  ureter,  and  testi- 
cle: and  by  commanications  with  the  solar  plexus,  with  the  stomach  and  dia- 
phragm, and  indeed  with  the  whole  system.  In  the  intimate  stmctnre  of  the 
kidney,  the  nerve-fibres  are,  according  to  Toynbee,  continuous  with  the  nucleated 
cells  of  the  parenehyma  of  the  organ. 

The  eavitifo/iha  kidtifi/  is  occupied  by  a  membranous  \m^,ihe  pricit  rm/ilu, 
which  gives  off  three  processes,  the  in/uniliJitila,  one  for  each  extremity,  and 
one  for  tbe  middle  of  the  organ ;  and  the  infnodibnla  give  off  smaller  priCT^wta 
termed  ealixr^,  which  embraee  the  papillx  and  form  a  separate  poach  aronnd 
each  ;  the  calyx  being  Srmiy  alueher]  to  the  baw  of  the  papilla,  and  cODtinuoai 
with  tbe  fitMTrtis  eapsnle.  KxteraaDy  the  sac  'if  the  pelvis  renalit  contracts  into 
its  excretory  dact,  the  nreter. 

The  Urr.tur  ^fiv^,  nrine,  rifiw,  to  keep.)  is  a  merobnDoiu  tube,  of  about  the 
diameter  of  a  gorjse-^iil,  and  n^srijei^hteen  inche*  in  length,  eontinu'ia^  <tupe- 
riorly  with  the  petvis  iif  the  kidney,  and  constrict"!  inferir,rly,  where  it  lies  in 
an  obIi(|ae  direction  between  tbe  moaenlar  and  mncoiu  er«t  of  the  base  bf  the 
bladder,  and  open*  on  its  mneons  surface.  Lying  along  the  poaterior  wall  of 
3Q 
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the  abdomen,  it  is  situated  behind  the  peritoneuoi,  and  is  crossed  by  the  sper- 
matic vessels ;  in  its  course  downwards  it  rests  against  the  anterior  sarface  of 
the  psoas,  and  crosses  the  common  iliac  artery  and  vein,  and  then  the  external 
iliac  vessels.  Within  the  pelvis  it  crosses  the  hypogastric  cord  and  vas  deferens 
in  the  male ;  and  runs  by  the  side  of  the  cervix  uteri  and  upper  part  of  the 
vagina  in  the  female.  There  are  sometimes  two  ureters  to  one  kidney.  The 
ureter,  the  pelvis,  the  infundibula,  and  the  calices,  are  composed  of  three  coats, 
external  or  fibrous,  middle  or  muscular,  and  internal  or  mucous.  The  Jibrous 
coat  consists  of  condensed  areolar  tissue,  intermingled  with  fine  elastic  fibres. 
The  muscular  coat  is  made  up  of  muscular  fibres  of  the  smooth  kind^  disposed 
in  two  layers,  external  longitudinal,  and  internal  circular;  while  towards  the 
bladder  there  are  besides  internal  longitudinal  fibres.  The  muscular  coat  b 
thick  in  the  ureter  and  pelvis  renalis,  thin  on  the  calices,  and  ceases  altogether 
at  the  attachment  of  the  latter  to  the  papillae.  The  mucous  coat  is  thin,  vascu- 
lar, and  without  villi ;  on  the  papillae  it  is  connected  with  the  substance  of  the 
pyramids,  and  is  continuous  with  the  uriniferous  tubuli,  while  inferiorly  it  be- 
comes blended  with  the  mucous  membrane  of  the  bladder.  The  epithelium  of 
the  mucous  coat  is  thick,  and  composed  of  several  layers  of  nucleated  cells,  which 
are  small  and  round  next  the  membrane ;  of  lai^er  size,  and  cylindrical  or  conical 
in  the  middle;  and  large  and  spheroidal  at  the  surface,  sometimes  measuring 
^^jf  of  an  inch  in  breadth,  and  not  unfrequently  containing  two  nuclei. 

PELVIS. 

The  cavity  of  the  pelvis  is  that  portion  of  the  great  abdominal  cavity  which 
is  included  within  the  bones  of  the  pelvis,  below  the  level  of  the  linea-ilio-pec- 
tinea  and  the  promontory  of  the  sacrum.  It  is  bounded  by  the  cavity  of  the 
abdomen  above,  and  by  the  perineum  below;  its  internal  parietes  are  formed,  in 
front,  below,  and  at  the  sides,  by  the  peritoneum,  pelvic  fascia,  levatores  ani,  and 
obturator  muscles ;  and  behind,  by  the  coccygei  muscles,  sacro-ischiatic  liga- 
ments, pyriformes  muscles,  sacral  plexus  of  nerves^  sacrum,  and  coccyx. 

MALE   PELVIS. 

The  Viscera  of  the  pelvis  in  the  male  are,  the  urinary  bladdder^  prostate 
gland^  vesiculas  seminales^  and  rectum. 

BLADDER. 

The  Bladder  is  a  hollow  membranous  viscus,  triangular  and  flattened  against 
the  pubes  when  empty,  ovoid  when  distended,  situated  behind  the  pubes  and  in 
front  of  and  upon  the  rectum.  It  is  larger  in  its  vertical  diameter  than  from 
side  to  side ;  and  its  long  axis  is  directed  &om  above,  obliquely  downwards  and 
backwards.  It  is  divided  into  body,  fundus,  base,  and  neck.  The  hod^  com- 
prehends the  middle  zone  of  the  organ ;  the  fundusj  superior  fundus,  its  upper 
segment ;  the  hase^  inferior  fundus,  the  lower  broad  extremity  which  rests  on  the 
rectum ;  and  the  neck,  the  narrow  constricted  portion  which  is  applied  against 
the  prostate  gland. 

It  is  retained  in  position  by  ligaments  which  are  divisible  into  true  and  false; 
the  true  ligaments  are  five  in  number,  two  anterior,  two  lateral,  and  the  cord  of 
the  urachus;  the  false  ligaments  are  folds  of  the  peritoneum,  and  are  also  five  io 
number,  two  posterior,  two  lateral,  and  one  superior. 

The  anterior  ligaments  are  formed  by  tlie  recto- vesical  fascia  in  its  passage 
from  the  inner  surface  of  the  pubes,  at  each  side  of  the  symphysis^  to  the  neek 
of  the  bladder  and  prostate  gland. 
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The  lateral  ligaments  are  aUo  formed  bj?  (ho  recto-vesical  fascia  in  its  pauage 
from  the  levatorea  aoi  muscles  to  the  sides  of  the  proetaU  gland  and  neck  of  uie 
bladder. 

The  ligament  of  the  uraek«»  is  a  fibroas  cord  resnltJog  fTom  the  obliteration 
of  a  tabular  canal  (uracbns)  existioc;  in  the  embryo.  It  proceeds  from  the 
Bummit  of  the  bladder,  aod  asceods  along  the  linea  alba  to  the  umbilicns. 

The  posterior /afte  Hyamenti  are  the  fold  of  peritoneum  formed  at  each  side 
of  the  peMs  hj  the  obliterated  hjpogaBtrio  artery;  this  fold  also  contains  the 
ureter,  and  the  vessels  and  nerves  of  the  bladder. 

The  lateral  faUe  ligaments  are  fonoed  by  the  passage  of  the  peritoneum  from 
the  side  of  the  pelvis  to  the  side  of  the  bladder.  The  obliterated  hypogastrio 
artery  lies  aloog  the  line  of  reflection  of  the  membrane. 

The  tuperior  or  tutpeniory  false  ligament  is  the  fold  of  peritoneum  caused  by 
the  promineQce  of  the  cord  of  the  urachos  and  the  cords  of  the  obliterated  hypo- 
gastric arteries. 

The  bladder  is  composed  of  fonr  coats,  external  or  serous,  muscular,  areolar, 
■ad  mDCOoa. 

The  Serovt  twit  is  partial,  and  derived  from  the  peritoneum ;  it  iDveels  the 
posterior  surface  and  sides  of  the  bladder,  from  about  opposite  the  point  of  ter- 
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(ha  taambnnoua  portion  of  the  urethra.  13.  Bulb  of  curpna  iponginenni.  14.  Bod;  of  oor- 
pva  apongioium.  IS.  Right  erua  penii.  IB.  Upper  pitl  of  drat  portion  of  the  rectum. 
IT.  Rerto-veaieaJroldofperitonenm.  IB.  Seeond  partioo  of  rectum.  ID.  Right  Teaicnii 
Mminalia.  20.  Vaa  dafereni.  31.  Tha  rectum  eorared  by  the  daacanding  lajer  of  tha  pelric 
bieia,  jnil  ai  It  la  making  iu  band  baekwiidt  to  cooititnta  tbt  third  portion.  SS.  Part  of 
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Si.  Intarral  between  the  aaperdcial  perineal  faaela  and  triangular  ligameot;  tbay  are  aeeii 
to  be  eontinuona  beneath  the  Bgora. 

minktioD  of  the  ureters  to  its  summit,  vbence  it  is  guided  to  the  antorior  wall 
of  the  Abdomen  by  the  hypogastric  cords  and  urachns. 
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The  Muscular  coat  coDsists  of  three  layers,  external  or  loDgitadinal,  middle  or 
circular,  and  internal,  which  is  also  longitudinal.  The  external  layeVj  or  detm^ 
sor  uritKE,  consists  of  parallel  longitudinal  fasciculi  which  take  their  origin  from 
the  anterior  ligaments  of  the  bladder,  thence  named  tendons  of  the  detrusor 
urinsc ;  they  spread  out  upon  the  upper  surface  of  the  prostate  gland  (levator 
prostatas)  and  ascend  upon  the  anterior  surface  of  the  bladder  to  the  fundus, 
where  thcj  are  inserted  into  the  subserous  tissue,  some  being  continuous  with  the 
longitudinal  fibres  of  the  posterior  surface  of  the  organ,  and  others  prolonged 
upon  the  urachus.  The  longitudinal  fasciculi  of  the  posterior  surface  and  sides 
of  the  bladder,  attached  superiorly  to  the  subserous  tissue  and  partly  continuous 
with  those  of  the  opposite  aspect,  while  some  are  prolonged  upon  the  urachus, 
are  attached  inferiorly  to  the  prostate  gland,  those  in  the  middle  line  being  lost 
in  the  deep  muscular  layer  of  the  neck  of  the  bladder.  The  detrusor  urinae  is 
thickest  on  the  anterior  surface  of  the  bladder;  it  communicates  by  an  inter- 
change of  fasciculi  with  the  middle  layer,  and  in  the  female  its  posterior  fibres 
are  inserted  into  the  vagina.  The  muldle  layer  consists  of  circular  fibres  which 
are  most  numerous  at  the  cervix,  where  they  form  a  moderately  thick  stratum, 
the  sphincter  vesica,  and  are  then  continued  onwards  around  the  prostatic 
urethra.    . 

The  internal  layer  (submucous  layer;  Ellis '),  thinner  than  the  preceding,  is 
composed  of  fibres  which  are  oblique  and  scattered  in  the  fundus  and  body  of 
the  bladder,  but  become  longitudinal  in  its  lower  part  and  base,  and  are  con- 
tinued through  the  cervix  and  along  the  urethra  to  its  termination  at  the  meatus 
urinarius.  At  the  base  of  the  bladder  this  layer  is  strengthened  by  the  longi- 
tudinal fibres  of  the  ureters,  which,  after  perforating  the  external  and  middle 
muscular  layer,  spread  out  in  a  radiated  manner,  and  are  continuous  with  the 
interna]  longitudinjil  layer,  the  increment  of  fibres  in  this  situation  constituting 
the  muscles  of  the  ureters  of  Sir  Charles  Bell.  The  three  muscular  layers  com- 
municate with  each  other  by  means  of  a  frequent  interchange  of  fasciculi,  and 
are  thus  enabled  to  act  in  unison  as  a  single  muscle.  In  the  trigonum^  the 
radiating  fibres  of  the  ureters  have  a  transverse  direction,  and  the  muscular 
structure  is  intermingled  with  areolar  and  elastic  tissue. 

The  Areolar  or  submucous  coat  is  the  thick  layer  of  areolar  tissue  interposed 
between  the  mucous  and  muscular  coat,  and  forming  the  bond  of  union  between 
them. 

The  Mucous  coat  is  thick  and  smooth,  of  a  pale  rose  color,  and  exaotlj 
moulded  on  the  muscular  coat,  to  which  it  is  connected  by  the  areolar  coat;  it 
has  no  papillae,  but  numerous  mucous  glands  which  are  most  abundant  in  the 
cervix  and  fundus,  and  are  either  simple  pyriform  follicles  or  small  aggregations 
of  follicles  constituting  small  racemose  glands.  The  mucous  membrane  is  con- 
tinuous through  the  ureters  with  the  lining  membrane  of  the  uriniferous  ducts, 
and  through  the  urethra  with  that  of  the  seminiferous  ducts,  prostate  gland  and 
Gowpcr's  glands.  It  is  provided  with  a  laminated  epithelium,  the  deeper  cells 
of  which  are  conical  or  fusiform ;  the  superficial,  spheroidal  or  flattened,  and  of 
unequal  size.  In  the  mucous  glands  the  epithelium  is  columnar.  The  mucom 
membrane  is  rich  in  vessels  which  are  most  abundant,  as  are  the  nerves,  in  the 
cervix  and  fundus ;  the  nerves  are  not  numerous. 

On  the  internal  surface  of  the  base  of  the  bladder  is  a  triangular  smooth  plane, 
the  triyonum  vesica  or  triyone  vesicale  (Fig.  377),  on  which  the  mucous  meiih 
brane  is  paler  and  thinner  than  the  rest.  Calculi  resting  on  this  part  give  rise 
to  much  sufiering  on  account  of  the  greater  number  of  nerves  distributed  to  the 

*  *«An  Account  of  the  Arrangement  of  the  Muscular  Substance  in  the  Urinary  and  eer-  j 
tain  of  the  Generative  Organs  of  the  Human  Body,'*  hy  George  Viner  Ellis,  Professor  of  I 
Anatomy  in  University  College.      Medico-Chirurgicnl    Transactions,   vol.  xxxiz.,  1866. 
Mr.  Ellis's  description  is  so  clear  and  apparently  faithful,  that  I  have  not  hesitattd  to 
Mlopt  his  views. 
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cervix  vesicae.  The  trigonam  is  bounded  at  each  side  by  the  raised  ridge,  cor- 
responding with  the  muscles  of  the  ureters,  at  each  posterior  angle  bj  the  open- 
ings of  the  ureters,  and,  in  front,  by  a  slight  elevation  of  the  mucous  membrane 
at  the  entrance  of  the  urethra,  called  uvula  vesica. 

The  external  surface  of  the  base  of  the  bladder  corresponding  with  the  trigo- 
nam is  also  triangular,  and  separated  from  the  rectum  by  a  thin  layer  of  areolo- 
fibrous  membrane,  derived  from  the  recto- vesical  fascia.  It  is  bounded  behind 
by  the  recto- vesical  fold  of  peritoneum ;  and  at  each  side  by  the  vas  deferens 
and  vesicula  seminalis,  which  converge  almost  to  a  point  at  the  base  of  the 
prostate  gland.  It  is  through  this  space  that  the  opening  is  made  in  the  recto- 
vesical operation  for  puncture  of  the  bladder. 

VeueU  and  Nerves,  —  The  arteries  of  the  urinary  bladder  are  the  superior 
vesical,  three  or  four  small  branches  which  proceed  from  the  commencement  of 
the  hypogastric  artery,  previously  to  its  complete  obliteration ;  and  inferior  vesi- 
cal, frofu  the  internal  iliac.  The  latter  is  distributed  to  the  base  of  the  bladder, 
vesiculus  seminales,  and  prostate  gland.  The  veins  arc  numerous  and  of  large 
size,  and  form  a  plexus  around  the  neck  and  at  the  base  of  the  bladder;  the 
plexus  communicates  with  the  prostatic  plexus  and  hsemorrhoidal  veins.  The 
nerves  of  the  bladder  are  derived  from  the  inferior  hypogastric  plexuses,  and 
their  communications  with  the  third  and  fourth  sacral  nerves. 

PROSTATE    QLAND. 

The  prostate  gland  (ftpotanj/Ai,  prseponere)  is  situated  in  front  of  the  neck  of 
the  bladder,  behind  the  triangular  ligament  and  pelvic  fascia,  and  upon  the 
rectum,  through  which  latter  it  may  be  felt  with  the  finger.  It  surrounds  the 
commencement  of  the  urethra  for  a  little  more  than  an  inch  of  its  extent,  and 
resembles  a  Spanish  chestnut  both  in  size  and  form ;  the  base  being  directed 
backwards  towards  the  neck  of  the  bladder,  the  apex  forwards,  and  the  convex 
side  towards  the  rectum.  It  is  retained  firmly  in  position  by  the  anterior  and 
lateral  ligaments  of  the  bladder,  and  by  a  process  of  the  recto- vesical  fascia, 
which  forms  a  sheath  around  it.  It  consists  of  three  lobes,  two  lateral  and  a 
middle  lobe  or  isthmus ;  the  lateral  lobes  are  distinguished  by  an  indentation  at 
the  base  of  the  gland,  and  a  slight  furrow  on  its  upper  and  lower  surface.  The 
third  lobe  or  isthmus  is  a  small  transverse  band  which  passes  between  the  two 
lateral  lobes  at  the  base  of  the  organ. 

In  structure  the  prostate  is  composed  of  smooth  muscle  and  glandular  tissue, 
the  latter  being  not  more  than  one-third  or  one-fourth  of  the  whole,  and  con- 
usting  of  from  thirty  to  fifty  compound  racemose  glands,  of  a  pyriform  shape. 
It  IB  of  a  gravish-red  color,  and  dense  in  texture,  splits  easily  in  the  course  of 
its  ducts,  and  is  surrounded  by  a  proper  fibrous  covering,  and  by  a  plexus  of 
veins  inclosed  in  a  sheath  derived  from  the  recto-vesical  fascia.  Its  secretion  is 
poured  into  the  prostatic  portion  of  the  urethra  by  fifteen  or  twenty  excretory 
ducts.  The  ducts  of  the  lateral  lobes  open  into  the  urethra  at  each  side  of  the 
vera  montanum ;  those  of  the  third  lobe  open  upon  and  behind  the  veru.  The 
urethral  in  passing  through  the  prostate,  lies  one-third  nearer  its  upper,  than  its 
lower,  surface. 

Ellis  regards  the  prostate  as  '^  essentially  a  muscular  body,  consisting  of  cir- 
cular or  orbicular  involuntary  fibres,  with  one  large  central  hole  for  the  passage 
of  the  urethra,"  the  circular  fibres  being  continuous  behind  with  those  of  the 
middle  muscular  layer  of  the  bladder,  and  prolonged  in  front  upon  the  mem- 
branous portion  of  the  urethra  as  a  stratum,  A  of  an  inch  thick.  This  muscu- 
lar layer  he  proposes  to  call  orbicularis  vel  sphincter  urethra.  The  longitudinal 
fibres  of  the  detrusor  urinas  continued  forwards  on  the  upper  surface  of  the 
prostate,  and  attached  to  it  laterally  and  behind,  therefore  represent  the  externa) 
uiuscalar  coat  of  the  prostate,  while  the  longitudinal  fibres  inclosing  the  urethra 
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within  tlie  prostate  cooBtitute  &a  iDtemal  nmsculai  layer,  correspooding  sod  eou- 
tinuoua  with  that  of  the  bladder.  The  small  seoreting  gUnda  aoDtaiaed  in  the 
prostate  arc  but  an  appeodage  of  the  moooos  membraDe  projecting  aniOD|>t 
the  muacular  fibres,  and  occupy  bat  a  small  portion  of  the  organ,  chiefly  U  its 
base. 

The  arteriet  of  the  prostate  are  small  and  derived  from  the  inferior  vesical 
and  middle  hfomorrhoidal ;  tbey  distribute  numerous  capillaries  to  the  glandnlar 
structure  of  the  organ.  The  veim  form  a  rich  plexus  in  the  submaoons  tissue 
of  the  urethra,  and  another  of  larger  vessela  on  the  eiterior  of  the  gland ;  the 
latter  receives  from  the  front  the  veins  of  the  penis,  and  terminates  in  the  vesi- 
cal plexus 

VESIGULA    6EMINALE8. 

On  the  under  sur&ce  of  the  base  of  the  bladder,  and  converging  towards  the 
base  of  tbe  prostate  gland,  are  two  lobulatcd  and  somewhat  pjriform  bodies, 
about  two  inches  in  length,  the  vesiculie  seminales. 
Fid.  874.  Their  upper  surface  is  in  contact  with  the  base  of 

the  bladder ;  the  under  side  rests  on  the  rectum, 
separated  only  by  a  process  derived  from  the  recto- 
vesical fascia ;  the  larger  extremities  are  directed 
bacltwarda  and  outwards,  and  tbe  smaller  ends 
almost  meet  at  the  base  of  the  prostate.  They  in- 
close between  them  a  triangular  space,  which  is 
bounded  posteriorly  by  the  recto-vesioal  fold  of 
peritoneum,  and  corresponds  with  the  trigonom 
vesicse  on  the  interior  of  the  bladder.  £ach  vesi- 
cula  is  formed  by  the  convolutions  of  «  single 
tube,  which  gives  off  several  irregular  ctecal  sac- 
culi  and  branches.  It  is  inclosed  in  a  thin  fibrous 
membrane,  and  is  constricted  beneath  the  isthmna 
of  tbe  prostate  gland  into  a  small  excretory  dooL 
The  vas  deferens,  somewhat  enlarged  and  saceo- 
latcd,  lies  along  the  inner  border  of  each  vesicoU, 
and  is  included  in  its  fibrous  Investment.  It  com- 
municates with  tbe  duct  of  the  vesicula  beneath 
the  isthmus  of  the  prostate,  and  forms  tbe  ejaon- 
latoiy  duct. 

The  eJBCulatory  duct  is  about  three-quarters  of 
'Jf-  an  inch  in  length,  and  mnning  forwards,  fint 
'  ^"^  between  the  base  of  the  prostate  and  the  istlkmns, 
""°''  and  then  through  the  tissue  of  the  vem  mcDtanum, 
raotia  opens  on  the  mucous  membrane  of  the  nrethi*, 
aiiher  ^S  '■^^  ^'^'^  *>^  '^^  within  the  aperture  of  the  sians 
>,  «nd     pocnlaris. 

■paca         The  vesiculsD  seminales  and  vasa  deferentia  are 
trlgc-     partly  covered  in  by  a  muscular  layer,  comprtuor 
irt  of      veiicula^  etductiu  seminalu^KliiB);  which  is  brought 
into  view  on  raising  the  recto-vesical  fascia.     B«ii 
uiuscuiur  layer  consists  of  transverse  and  longitu- 
dinal fibres,  the  trantvme  fibre*  being  the  motf 
superficial,  and  continuous  with  the  posterior  bw- 
der  of  the  prostate  gland ;  the  longitudinal  fihm 
lying  in  contact  with  the  vcsiouls  and  vasa  deh- 
rentia.     The  longitudinal  fibres  form  a  continnoH 
Oeshy  plane  for  the  spaoe  of  half  an  inch  behind  tbe  prostate,  and  an  fOK 
longed  for  a  short  distance  backwards  on  the  vobIcuIr  and  vua  «!•'     "4^ 


tbe  figura  3  below, 
BorraipoDding  ititfa 
uaa  YegicB.  It  ii 
tta*  bllkddcr  whicb  ii  pierced,  JD 
puDStnriDjc  Ibe  bindder  tbrODKb 
the  TKlum.  Tba  dolKd  line, 
fbrmiDglht  bais  uf  ibit  trian)^. 
lar  STM,  DMrici  Iba  aitaot  of 
tba  ractu-THlwl  fuld  uf  parilo. 
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lying  chiefly  along  their  borders ;  while  anteriorly  the  fibres  acoompany  the 
ejaculatory  duots  to  the  termination  of  the  latter  in  the  urethra,  and  are  con- 
tinuous with  the  internal  longitudinal  coat  of  the  prostatic  urethra.  <<  This 
muscular  layer  will  compress  and  shorten  the  vesiculae  scminales,  and  the  lower 
dilated  ends  of  the  vasa  deferentia;"  and  most  forcibly  when  the  bladder  is 
distended. 

In  structure  the  vesiculse  seminales  are  composed  of  three  coats  :  external,  a 
thin  JibrouM  membrane,  made  up  of  condensed  areolar  tissue;  middle,  a  muscu- 
lar coat,  consisting  of  smooth  muscular  fibres  arranged  in  two  layers,  longitudi- 
nal and  circular ;  and  internal,  a  thin  mucous  membrane,  vascular,  marked  by 
a  delicate  reticulation  of  ridges  and  alveoli,  and  coated  with  a  squamous  epithe- 
lium of  cells  containing  yellowish  pigment  granules.  The  vesiculse  are  covered 
externally  and  their  convolutions  held  together  by  a  thin  membrane  of  areolar 
tissue,  and  they  are  further  invested  by  the  recto-vesical  fascia,  and  the  muscu- 
lar stratum  already  described. 

MALE    ORGANS    OF    GENERATION. 

The  organs  of  generation  in  the  male  are,  the  penis  and  testes,  with  their 
appendages. 

PENIS. 

The  Fenis  is  divisible  into  a  body,  root,  and  extremity.  The  hodj/  is  sur- 
rounded by  a  thin  integument,  which  is  remarkable  for  the  looseness  of  its  con- 
nexion with  the  deeper  parts  of  the  organ,  and  for  containing  no  adipose  tissue. 
The  root  is  broad,  and  firmly  adherent  to  the  rami  of  the  pubes  and  ischium  by 
means  of  two  strong  processes,  the  crura,  and  connected  to  the  symphysis  pubis 
by  an  elastic  fibrous  membrane,  the  ligamentum  suspensorium.  The  extremity 
or  glans  pefiis  resembles  an  obtuse  cone,  somewhat  compressed  from  above  down- 
wards, and  of  a  deeper  red  color  than  the  surrounding  skin.  At  its  apex  is  a 
small  vertical  slit,  the  meatus  urinarius,  which  is  bounded  by  two,  more  or  less 
protuberant,  labia;  and,  extending  backwards  from  the  meatus,  a  grooved 
raph^,  to  which  a  loose  fold  of  mucous  membrane,  the  franum  praputtiy  is  at- 
tached. The  base  of  the  glans  is  marked  by  a  projecting  collar,  the  corona 
glandisy  upon  which  are  seen  a  number  of  small  papillary  elevations,  the 
t/landula  otlorifera  Tysoni.  Behind  the  corona  is  a  deep  fossa,  fossa  glandis 
(cervix),  bounded  by  a  circular  fold  of  integument,  praputium,  which,  in  the 
collapsed  state  of  the  organ,  may  be  drawn  over  the  glans,  but,  in  its  distended 
state,  is  obliterated,  and  serves  to  facilitate  its  enlargement.  The  internal  sur- 
face of  the  prepuce  is  lined  bv  mucous  membrane,  covered  by  a  thin  epithe- 
lium; this  membrane,  on  reaching  the  cervix  glandis,  is  reflected  over  the 
glans,  and,  at  the  meatus  urinarius,  is  continuous  with  the  mucous  lining  of 
the  urethra. 

The  superficial  fascia  of  the  penis  is  thin,  and  its  areolar  structure  free  from 
fat;  it  is  continuous  with  the  superficial  fascia  of  the  abdomen  above,  and  with 
the  dartos  and  superficial  fascia  of  the  perineum  below. 

The  ligamentum  suspensorium  penis  is  an  elastic  fibrous  membrane  of  trian- 
gular form,  attached  by  its  apex  to  the  symphysis  pubis ;  and,  by  its  base,  to  the 
body  of  the  penis.  Near  the  latter  attachment  it  separates  into  two  layers,  to 
give  passage  to  the  dorsal  vessels  and  nerves  of  the  penis. 

The  penis  is  composed  of  the  corpus  cavernosum  and  corpus  spongiosum,  and 
contains  in  its  interior  the  longest  portion  of  the  urethra. 

The  Corpus  cavernosum  is  distinguished  into  two  lateral  portions  (corpora 

caTemosa)  by  an  imperfect  septum  and  a  superior  and  inferior  groove,  and  is 

divided  posteriorly  into  two  crura.     It  is  firmly  adherent,  by  means  of  its  crura, 

» Ibe  nmi  of  the  pubes  and  ischium ;  and  each  cms,  previously  to  its  junctiou 
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with  its  fellow,  presents  a  slight  enlargement,  which  was  named  by  Kobelt,  the 
bulb.  The  corpus  cavernosum  forms,  anteriorly,  a  single  roanded  extremity, 
which  is  received  into  a  fossa  in  the  base  of  the  glans ;  the  saperior  groove  lodges 
tlie  dorsal  vessels  of  the  penis,  and  the  inferior  receives  the  corpus  spoDgiosnm. 
Its  fibrous  tunic  is  thick,  elastic,  and  extremely  firm,  and  sends  a  number  of 
fibrous  bands  and  cords  (trabeculae)  inwards  from  the  inferior  groove,  which 
cross  the  interior  in  a  radiating  direction,  and  are  inserted  into  the  inner  walls 
of  the  tunic.  These  trabeculae  are  most  abundant  at  the  middle  line,  where 
they  are  ranged  vertically,  side  by  side,  somewhat  like  the  teeth  of  a  comb,  and 
constitute  the  imperfect  partition  of  the  corpus  cavernosum,  called  septum  pec- 
fini/orme.  The  septum  is  more  complete  at  its  posterior  than  towards  its  ante- 
rior part. 

The  tunic  of  the  corpus  cavernosum  consists  of  two  layers  of  fibrous  fasciculi, 
the  external  being  longitudinal  and  forming  a  kind  of  close  net  by  the  frequent 
interchange  of  their  fibrous  bundles ;  the  internal,  less  thick,  being  disposed  in 
a  circular  direction,  and  constituting  the  septum  pectiniforme.  From  its  ante- 
rior extremity  it  gives  off  small  fibrous  bunds,  which  are  prolonged  into  the  sub- 
stance of  the  glans  penis.'  The  cavity  of  the  corpus  cavernosum  is  occupied  bj 
the  spongy  mass  of  its  erectile  tissue. 

The  Corpus  spongiosum  is  situated  along  the  under  surface  of  the  corpus 
cavernosum,  in  its  inferior  groove.  It  commences  by  its  posterior  extremity, 
between  and  beneath  the  crura  penis,  where  it  forms  an  enlargement,  the  Indb, 
and  terminates  anteriorly  by  another  expansion,  the  glans  penis.  Its  middle 
portion,  or  body,  is  nearly  cylindrical,  and  tapers  gradually  from  the  posterior  to 
the  anterior  extremity.  The  bulb  is  adherent  to  the  triangular  ligament  by 
means  of  a  prolongation  of  fibrous  membrane;  in  the  rest  of  its  extent  the  corpus 
spongiosum  is  attached  to  the  corpus  cavernosum  by  areolar  tissue,  and  by  veins 
which  pass  upwards  to  reach  the  dorsal  vein.  It  is  composed  of  erectile  tissue, 
inclosed  in  a  dense  fibrous  layer  much  thinner  than  that  of  the  corpus  caverno- 
sum, and  contains  the  spongy  portion  of  the  urethra,  which  lies  nearer  its  upper 
than  its  lower  wall.  The  bulb  shows  a  tendency  to  division  into  two  lobes,  an 
appearance  which  is  due  to  the  existence  of  a  thin  longitudinal  septum  in  its 
interior. 

The  fibrous  tunic  of  the  corpus  spongiosum,  unlike  that  of  the  corpus  caver- 
nosum, consists  only  of  circular  fibres  which  are  reflected  inwards  along  the 
middle  line,  forming  a  septum  which  is  complete  only  in  the  bulb ;  the  reflected 
fibres  of  this  septum  embrace  the  urethra  throughout  its  entire  length,  and  ex- 
clude the  latter  from  the  proper  structure  of  the  corpus  spongiosum. 

Erectile  tissue  is  a  peculiar  cellulo-vascular  structure,  entering  in  considerable 
quantity  into  the  composition  of  the  organs  of  generation.  It  consists  essen- 
tially of  a  plexus  of  veins  so  closely  convoluted  and  interwoven,  as  to  give  rise 
to  a  cellular  appearance  when  examined  by  means  of  a  section.  The  veins 
forming  this  plexus  are  smaller  in  the  glans  penis,  corpus  spongiosum,  and  cir- 
cumference of  the  corpus  cavernosum,  than  in  the  central  part  of  the  latter, 
where  they  are  large  and  dilated.  They  have  no  other  coat  than  the  internal 
lining  prolonged  from  the  neighboring  veins ;  and  the  interstices  of  the  plexus 
are  occupied  by  a  reddish  smooth  muscular  tissue.  The  arteries  are  convoluted 
in  the  passive  state  of  the  penis,  but  straightened  in  its  distended  condition; 
they  terminate  in  large  capillaries,  which  do  not  form  a  plexus,  as  in  other  situ- 
ations, but  open  directly  into  these  dilated  veins.  Staue  of  the  finer  twigs  of 
the  arteries  have  a  peculiar,  twisted,  and  dilated  or  tendril-like  appearance,  first 
described  by  Miiller  under  the  name  of  artericR  helicina.  The  helicine  arteries 
were  supposed  by  Muller  to  end  by  caecal  terminations ;  but  Kolliker  finds  a 
minute  artery  to  proceed  from  the  bulbous  extremity  of  each  of  these  dilated 
vessels,  and  terminate  like  the  other  capillaries  in  the  veins.     Arnold  regards 
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the  helicine  arteries  as  uiere  vaBCular  loops. 

blocNl  into  the  effereat  veins  of 

the  penis,  by  which  it  is  returned 

to  the  general  circulation.  ' 

Viutiiti  and  Nervei. — The  arte- 
ries of  the  penis  are  derived  from 
the  internal  pudic ;  thej  are,  the 
arteries  of  the  bulb,  arteries  of 
the  corpus  caTcruosum,  sad  dor- 
sales  penis.  Its  vtiat  are  super- 
ficial and  deep.  The  deep  veins 
run  by  the  side  of  the  deep  arte- 
ries, and  terminate  in  the  inter- 
nal pudio  veins.  The  superficial 
veins  escape  in  considerable  num- 
ber from  the  base  of  the  plans, 
and  converge  on  the  dorsum  penis, 
to  form  a  lai^e  dorsal  vein,  which 
receives  other  veins  from  the  cor- 
pus caTemosum  and  Bpoogiosum 
in  its  courao,  and  passes  back- 
wards between  two  layers  of  the 
ligamentum  Buspensoriuni,  and 
through  the  triangular  ligament 
beneath  the  arch  of  the  pubes,  to 
terminate  in  the  prostatic  plexus. 

The  Lgmp/iatici  terminate  in 
the  upper  group  of  inguinal 
f;lands,  while  some  of  the  deeper 
I; m phages  take  the  course  of  the 
ureUira  and  end  in  the  pelvic  glands, 
nerve,  aaeral  plexus,  and  lijpogastrio  pit 


UBKTHKA. 

The  urethra  b  the  membranous  canal  extending  from  the  neck  of  the  bladder 
to  the  meatus  urinarius.  It  is  curved  in  its  course,  and  composed  of  three 
layers,  a  mucous  coat,  submucous  coat,  and  muscular  coat.  The  tnticoiu  coat 
is  thin  and  smooth ;  it  is  continuous  internally,  with  the  mucous  membrane  of 
the  bladder;  externally,  with  the  investing  membrane  of  the  glans;  and  at  cer- 
tain points  of  its  extent,  with  the  lining  mcnibraoe  of  the  numerous  ducts 
which  open  into  the  urethra,  naioely,  those  of  Conpcr's  glaada,  prostate  gland, 
vasa  deferentio,  and  vesiculso  semiaalcs.  It  is  provided  with  a  sqaamous  epi- 
thelium corresponding  with  that  of  the  bladder.  The  tubmueoun  coat  is  loose, 
and  contains  numerous  raeemuse  mucous  glands,  which  open  on  the  surface  of 
the  mucous  membraoe.  The  mii»cular  coat  consists  of  longitudinal  fibres,  in- 
termingled with  areolar  and  elastic  tissue,  and  is  derived  from  the  internal  mus- 
cular layer  of  the  bladder.  The  urethra  is  about  eight  inches  in  length,  and 
divided  into  a  prostatic,  membranous,  and  spongy  portion. 

The  PrtMlatic  portion,  a  little  more  than  an  inch  in  lentrth,  is  eitaated  in 
the  prostate  gland,  about  one-third  nearer  its  upper  than  its  lower  surface,  and 
extending  from  its  base  to  its  apex.  On  its  lower  circumference  or  floor  is  a. 
longitudinal  ridge  or  crest,  the  vent  tnonlanum,  or  caput  gallinaginis,  formed 
by  a  fasciculus  of  the  longitudinal  museulsr  fibres  of  the  urethra ;  and  at  each 
aide  of  the  vera,  a  shallow  fossa,  the  proilatic  linm,  in  which  are  seen  the 
Dnmerous  openings  (15  to  20)  of  the  prostatic  ducts. 
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The  nereet  are  derived  from  the  pudio 


The  vera  moDtannm  is  moat  promiDeot  Id  the  oeotre;  and  immcdutelj  u 
froDt  of  tho  promiaeot  part  is  the  opeaiDg  of  a  small  cseeal  sac,  the  jtitM  jwea- 
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DRETnKA.    t.  Unubni  ii 
Ta<ic*l  fpid  of  piritonts 


bj  Ifae  mmcleof  tbe 
meinmnent  of  tbe  ut 
i.  Commencement  of 
the  fl^ure  is  Ibe  uval 
tha  bladder.  S.  Prog 
DSH  of  the  gl&nd,  at 
proatatc :  imioediital 
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to  (ha  Upper  part  of  tbe  Aindaa  or  tha  bladder.  3.  Kteto. 
I  point  or  reSeiion  tram  Ihe  bug  of  tbc  blkddar,  opon  tha 
3.  Opening  of  the  right  nreter.  i.  A  alight  ridge,  formad 
I  extending  rrom  the  Mrmimtion  of  tho  nreter  to  tlu  «n- 
t  ridge  forruB  the  Ittar&l  boandiry  of  the  tri|{Dndm  Tsida. 
■  ;  the  elevBtiun  of  mocoua  membnoe  Immedialalj  bdor 
The  coDitrirtioD  of  the  bladder  at  thli  point  ii  the  DMk  of 
1  of  the  nrethm.  7.  Prattete  glnod;  the  differe&ee  of  ttaiek- 
ow  the  nrethra,  la  ihown.  S.  Iithmtu,  or  thin]  lobe  oUhr  '' 
hich  tha  ejiculatorj  dnot  la  aean  puling.  S.  Kighl  *ad- 
caia  aeoiinDlia ;  the  tu  defereoa  ia  teen  to  be  ent  ihort  off,  oinie  to  lla  jnnetion  with  tbe 
^asulalorj  duct.  10.  Membranoni  portion  at  tbenrelbri.  II.  Cowpei'a  gland  of  ths  light 
aide,  wilb  ita  doct.  12.  BolboDa  portion  of  the  urethra;  throaghont  tha  whole  length  of 
the  urelhm  of  tbe  eorpui  apongiogom  nutneroua  Uoanee  are  leen.  13.  ?aia«  uaTianluii. 
14.  Corput  oaTemoiDtn,  cnl  aomenhat  obliqaelj  to  tha  right  alda,  near  Ita  lowar  part.  Tha 
obaracter  of  the  renoni-oallnUr  teitura  la  well  ahovn.  IS.  Right  eraa  panla.  le.  Nmt  Aa 
npprr  part  of  the  oorpna  oBrernoium,  tha  aaotion  hu  fallen  a  litUe  to  ths  left  of  tho  middle 
line;  ■  portion  of  (he  aeplum  pectinlforma  ia  oonsaqaantlj  aean.  Thit  flgare  alao  IndioMM 
the  thit^kneaa  of  the  Sbioaa  inveitinent  of  tha  oarpua  CATarnoaam,  and  lU  ahmpt  t«rvb»- 
tlon  at  the  hsaa  of  (IT)  the  gUna  p«nia.  IB.  Lover  aegment  of  the  glua.  19.  Ifaktiu  art. 
nuluB.     20.  Corpui  ipongioiam.     21.  £ulb  of  tha  corpna  apongioaam. 

larii,  01  utrictUus prvtiaiinu,  Thia  sae  iH  the  analogue  of  the  uterus;  it  u 
nearly  half  an  ioch  Id  len^h,  exteods  back  beneath  tbe  third  lobe  of  the  pro- 
late, and  hy  its  approach  to  the  surface  oontributes  to  the  prominenoe  of  tbe 
Tern  montaaani.  Its  walls,  of  a  jello wish- white  color,  are  oomposed  of  are^ 
and  elastic  tisaue,  mingled  towards  its  fuodus  with  smooth  Dmsanbu'  fibre,  lod 
it  is  lined  within  by  a  colunmar  epithelium.  The  ejaculatoiy  duels,  eoTeloptd 
in  longitudinal  smooth  muscular  fibre,  take  their  coorae  forwards  by  tbe  sida 
of  the  sinus  pocularia,  and  terminate  within  its  aperture  by  slit-like  openinga. 

The  prostatic  portion  of  the  nrethn,  when  distended,  is  the  most  dilated  put 
of  the  canal;  but,  excepting  during  the  passage  of  urine,  is  completely  cloMd 
by  its  muscular  tissue.  In  the  contracted  state  of  tha  urethra,  the  Tern  mooti- 
num  acts  aa  a  valve,  being  pressed  upwards  against  its  roof;  but,  during  tb< 
action  of  the  detrusor  muscle  of  the  bladder,  the  canal  is  dilated. 

The  itembraitou*  portion,  the  narrowest  part  of  the  canal,  measuras  ifaMl 
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tbre«  lioes  in  diameter,  and  is  somewhat  lesa  thsa  an  inoli  In  Icn^.  It  extends 
from  the  apex  of  the  prostate  gland  to  the  balb  of  the  oorpna  spongiosum,  and 

Fio.  877 

TBB     >DL>0I18,     MCmRAMOUS, 

I.  Part  Hi  thi  urinarj  blidderj  iu  internil 
larrocc  I.  Trigonun  >«■!<».  3.  Opening! 
of  tb*  drctcn.  4.  UrnU  tmIob.  i.  Verq 
■nonUnnm.  t.  Optniog  of  tb*  linu*  poinil*- 
rii.  T.  T.  Ap«rtarei  at  iha  «}>CDlator]r  ducu. 
S,  B.  Opening!  ot  tb*  prviUlie  dnoU.  Tha 
flgorea  T,  T,'  and  8,  S,  an  plaead  on  tha  snl 
(Drraoe  of  tba  anprK-nrathnl  portion  of  tba 
proiute  gland.  S,  9.  Lateral-  labea  of  tb* 
pruitaU  gland,  a.  UeabraDoDa  porlioD  o( 
(ha  nrelbn.     h,  h.  Cowper'a  glanda.   e,  t.  Apcr- 


portion  of  the  nrethra.  i 
tha  bulb  of  tha  eorpoa  ipo 
penii.  g,  g.  Corpni  can 
portion  of  Ibe  arethra. 


lot  of  tha  balbooa 
.  •,  Upper  inrfaee  of 
Dgioann..  /,/  Crur. 
iraolnm.     1.  SpongJ 


passes  throngh  the  tmogalsr  ligament.  Its  coals  are,  the  mucons  membrsDe, 
loDgitndinal  muscular  coat,  and  compressor  nrethne  muscle.  The  snbmaaoas 
tissue  is  richlj  supplied  with  vessels. 

The  Sponijt/  portion,  abont  six  ioches  in  length,  forms  the  rest  of  the  extent 
of  the  canal,  aud  is  lodged  in  the  corpus  spoDgiosum  from  its  commencement  at 
the  triangular  ligament  to  the  meatus  urinarius.  It  is  narrowest  in  the  body,  and 
dilated  at  each  extremity,  posteriorly  in  the  bulb,  where  it  is  named  the  bulboui 
portioH,  and  anteriorly  in  the  glana  penis,  where  it  forms  the /oua  navicularis. 
The  meatus  urinarius  is  the  most  constricted  part  of  the  canat ;  so  that  a  cathe* 
ter,  which  will  enter  that  opening,  may  be  paiaed  freely  throu^rh  the  whole 
extent  of  a  normal  urethra.  Opening  into  the  bulbous  portion  are  two  small 
excretory  dncis  abont  an  inoh  in  length,  which  may  be  traced  backwards,  be- 
tween the  coats  of  the  urethra  and  the  bulb,  to  the  under  part  of  the  membra- 
nous  portion  behind  the  triangular  ligament,  where  th^y  onginate  in  two  small, 
lobulated,  and  somewhat  compressed  glands,  of  about  the  site  of  peas,  Gmeper't 
fflandg.  These  glands  are  inclosed  in  a  thin  membraua  propria,  their  glaodnlar 
■tmctora  being  held  together  by  areolar  tissue  and  smooth  muscular  fibre ; 
smooth  mnscnlar  fibre  is  also  found  as  a  longitudinal  layer  around  their  excre- 
tory ducts.  Their  glandular  vesicles  are  liued  by  a  te^lated  epithelium,  the 
epithelium  of  the  excretory  ducts  beingof  the  columnar  kind.  They  are  situated 
immediately  beneath  the  membranous  portion  of  tho  urethra,  and  are  inclosed 
by  the  lower  segment  of  the  compressor  urethrse  muscle,  so  as  to  be  subject  to 
mnscnlar  compression.  On  the  whole  internal  surface  of  the  spongy  portion 
of  the  arethra,  and  especially  along  its  lower  surface,  are  numerous  small  opea- 
ingB  of  lacunse,  the  apertures  of  mucous  glands  situated  in  the  submucous 
areolar  tissue.  The  openings  of  the  lacnnse  are  directed  forwards,  and  are 
liable  occasionally  to  intercept  the  point  of  a  small  catheter  in  its  pass^e 
to  the  bladder.  At  abont  an  inch  and  a  half  from  the  opening  of  the  meatus, 
Id  the  upper  wall  of  the  urethra,  one  of  the  lacunie  is  generally  fonod  much 
larger  than  the  rest,  and  is  named  the  lacuna  magna.  In  a  preparation  of  this 
kouus,  made  by  8ir  Astley  Cooper,  the  extremity  of  the  canat  presents  sereral 
luge  primaiy  ramifications. 


672  SPERMATIC  CORD 

TESTES. 

The  testes  are  two  small  glandular  organs  suspended  from  the  abdomen  hj 
the  spermatic  cords^  and  inclosed  in  an  external  tegumentary  coyering,  the 
scrotum. 

The  Scrotum  is  distinguished  into  two  lateral  halves  or  hemispheres  by  a 
raph^,  which  is  continued  anteriorly  along  the  under  surface  of  the  penis,  aad 
posteriorly  along  the  middle  line  of  the  perineum  to  the  anus.  Of  these  two 
lateral  portions  the  left  is  somewhat  longer  than  the  right,  and  corresponds  with 
the  greater  length  of  the  spermatic  cord  on  the  left  side. 

The  scrotum  is  composed  of  two  layers,  integument,  and  a  proper  coveriDg, 
the  dartos;  the  integument  is  thin,  devoid  of  fat,  semi-transparent,  possesses 
numerous  large  sebiparous  and  sudoriparous  glands,  is  beset  with  hairs  which 
issue  obliquely  from  the  skin,  and  have  prominent  roots,  and  has  usually  a  dark 
color  from  the  presence  of  pigment  in  the  epidermis.  The  tunica  dartoi  is  a 
thin  reddish  layer  composed  of  smooth  muscular  tissue ;  it  forms  the  proper 
tunic  of  the  scrotum,  and  sends  inwards  a  septum,  septum  scroti^  which  divides 
the  cavity  into  two  sacs  for  the  two  testes.  The  dartos  is  continuous  around 
the  base  of  the  scrotum  with  the  common  superficial  fascia  of  the  abdomen 
and  perineum,  and  in  an  attenuated  form  is  prolonged  upon  the  penis  to  the 
prepuce. 

The  Spermatic  cord  is  the  medium  of  communication  between  the  testes 
and  the  interior  of  the  abdomen ;  and  is  composed  of  arteries,  veins,  lymphatics, 
nerves,  the  excretory  duct  of  the  testicle,  and  investing  tunics.  It  commences 
at  the  internal  abdominal  ring,  where  the  vessels  of  which  it  is  composed  con- 
verge, and  passes  obliquely  along  the  spermatic  canal :  the  cord  then  escapes  at 
the  external  abdominal  ring,  and  descends  through  the  scrotum  to  the  posterior 
border  of  the  testicle.  The  left  cord  is  somewhat  longer  than  the  right,  and 
permits  the  left  testicle  to  reach  a  lower  level  than  its  fellow. 

The  Arteries  of  the  spermatic  cord  are,  the  spermatic  artery  from  the  aorta; 
the  deferential  artery,  accompanying  the  vas  deferens,  from  the  superior  vesical; 
and,  the  cremasteric,  from  the  epigastric  artery.  The  spermatic  veins  form  a 
plexus,  which  constitutes  the  chief  bulk  of  the  cord ;  they  are  provided  with 
valves  at  short  intervals,  and  the  smaller  veins  have  a  peculiar  tendril-like 
arrangement,  which  has  obtained  for  them  the  name  of  vasa  pampini/or- 
mta.  The  lymphatics  are  of  large  size,  and  terminate  in  the  lumbar  glands. 
The  nerves  are  the  spermatic  plexus,  which  is  derived  from  the  aortic  and  renal 
plexus,  the  genital  branch  of  the  genito-crural  nerv^e,  and  the  scrotal  branch  of 
the  ilio-ioguinal. 

The  Vas  deferens^  the  excretory  duct  of  the  testicle,  is  situated  along  the  pos- 
terior border  of  tho  cord,  where  it  may  be  distinguished  by  the  hard  and  cordy 
sensation  which  it  communicates  to  the  fingers.  It  is  about  a  line  or  a  line  and 
a  half  in  thickness;  its  parietes  are  thick  and  tough,  and  its  canal  from  one- 
fourth  to  one-third  the  diameter  of  the  entire  duct.  In  structure  it  is  composed 
of  three  coats,  an  external  or  fibrous  coaty  which  is  thin ;  a  middle  or  muscular 
coaif  which  is  remarkable  for  its  thickness,  and  consists  of  three  layers  of  smooth 
muscular  fibre,  namely,  external  longitudinal,  middle  circular,  and  internal  lon- 
gitudinal ;  and  an  internal  or  mucous  coat,  the  mucous  membrane  being  pale  in 
color,  disposed  in  longitudinal  plaits,  and  coated  with  a  squamous  epithelium, 
composed  of  cells  containing  yellowish  pigment  granules.  In  the  dilated  por- 
tion, near  its  extremity,  it  presents  a  reticular  appearance,  like  that  of  the  vesi- 
culaa  seminales. 

The  Coverings  of  the  spermatic  cord  arc,  the  spermatic  fascia,  cremaster 
muscle,  and  fascia  propria.     The  spermatic  fascia  is  a  prolongation  of  the  inter- 
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colnmDar  fascia,  derived  from  the  borders  of  the  external  abdominal  ring  during 
the  descent  of  the  testicle  in  the  ftstna.  The  crcniasterio  covering,  nj/lhroid,  is 
the  tbin  muacuUr  espaneion  fonned  by  the  spreading  ont  of  the  fibres  of  the 
eremaster,  which  is  likewiae  carried  down  by  the  testiii  during  its  descent. 
The  fascia  propria  is  a  continuation  of  the  infnndibQliforni  process  from  the 
tnnsversalis  faecia,  which  immediately  invests  the  vessels  of  the  cord,  and  is 
bIso  obtained  during  the  descent  of  the  testis. 

The  Testis  (testicle)  is  a  small  oblong  and  roanded  gland,  about  an  inch  and 
a  half  in  length,  somewhat  compressed  at  the  sides  and  behind,  and  suspended 
in  the  cnvitj  of  the  scrotnm  by  the  spermatic  cord. 

Its  position  in  the  scrotum  is  obiiqne,  so  that  the  upper  extremity  is  d  reeled 
upwards  and  forwards,  and  a  little  outwards  ;  the  lower  downwards  and  back- 
wards, and  a  little  inwards;  the  convex  border  looks  forwards  and  downwards, 
sud  the  flattened  border,  to  which  the  cord  is  attached    backwards  and  np- 
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wards.  Lying  against  its  onUr  and  posterior  border  is  a  flatten  d  body  which 
follows  the  course  of  the  testicle,  and  extends  from  its  upper  to  its  lower  extre- 
iniiy ;  this  body  is  named,  from  its  relation  to  the  testis,  rpididymU  (iiti,  upon, 
lOv/iof,  the  testicle) ;  it  is  divided  into  a  central  part  or  body,  an  upper  extre- 
nit;  or  ylobu*  major,  and  a  lower  extremity,  globia  minor  ^cauda)  epididymis. 
The  globus  major  [or  head]  is  situated  against  the  upper  end  of  the  testicle,  to 
which  it  is  closely  adherent;  the  globus  minor  [or  tail]  i.i  placed  at  its  lower 
end,  is  attached  to  the  testis  by  areolar  tissue,  and  curves  upwards,  to  become 
continuous  with  the  vas  deferens.  The  testis  is  invested  by  tnree  tunics,  tunics 
vaginalis,  tunica  albuginea,  and  tunica  vascnlosa,  and  is  connected  to  the 
inner  surface  of  the  dartos  by  a  large  qnsntity  of  extremely  loose  areolar  tissue, 
in  which  tat  is  never  deposited,  but  which  is  very  susceptible  of  serous 
infiltration. 

The  Tunica  vaginali*  18  a  pouch  of  serous  membnue  derived  from  the  peri- 
toneum in  the  descent  of  the  testis,  and  afterwards  obliterated  from  the  abdo- 
men to  within  n  short  distance  of  the  gland.  Like  other  serous  coverings,  it  is 
a  shut  sac,  investing  the  organ,  vitceral  portion,  and  then  reflected  so  as  to 
form  a  bag  around  its  circumference,  parietal  portion.  The  visceral  portion, 
tunica  vaginalis  propria,  coven  the  surface  of  the  tunica  albuginea,  and  sur- 
rounds the  epididymis,  connecting  it  to  the  testis  by  means  of  a  dnplicatore. 
The  parietal  portion,  tunica  vaginalis  communis,  is  attached  by  its  external 
surface,  through  the  medium  of  a  quantity  of  loose  areolar  tissnc,  to  the  inner 
flurfacc  of  the  dartos.  Between  the  two  layers  is  the  smooth  surface  of  the 
shut  sac,  moistened  by  its  proper  secretion. 

The  Tunica  aUtwjinea  (dnra  mater  testis)  is  a  thick  areolo-fibroos  membrane, 
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of  a  bluish-white  oolor,  Knd  the  proper  tnnio  of  the  testicle.  It  ia  adherent 
ezternally  to  the  tunica  Taginalis  propria,  and,  from  the  noion  of  a  eerons  with 
a  fibrous  membrsQe,  is  regarded  as  a  fibn>4craus  membrane,  like  the  dnr«  matet 
and  pericardium.  After  surrouddiDg  the  testicle,  the  tunica  albn^uea  is  re- 
flected from  its  posterior  border  into  the  iutenor  of  the  gland,  and  forms  > 
projecUng  longitudioal  ridge,  the  mediaitinum  teiiit  (corpus  Highmorianoa),' 
from  which  numerous  fibrous  cords  (trabecuUe,  septula)  are  given  ofl!*,  to  be  in- 
nerted  into  the  inner  surface  of  the  tunic.  The  medi- 
Fio.  S79.  aatinum  serveB  to  contain  the  veesela  and  dacta  of  the 

testicle  in  their  passage  into  the  aubstanoe  of  the  oigio, 
and  tho  fibrous  cords  are  adapted  to  prevent  compna- 
sion  of  the  gland.  If  a  transverse  section  of  the  testis  be 
made,  and  the  surface  of  the  medias^nam  examined, 
it  will  be  observed  that  the  bloodvessels  of  the  sab- 
stance  of  the  organ  are  situated  near  the  posterior  bo> 
der  of  the  nicdiastinum,  while  the  divided  ducts  of  tb< 
rete  testis  occupy  a  place  nearer  the  free  inarein. 

The  Tunica  caicvleaa  (pia  mater  testis)  is  the  nu- 
trient membrane  of  the  testis;  It  is  situated  immedi- 
ately within  the  tunica  albuginea,  and  iocloBes  the  sub- 
stance of  the  gland,  sending  processes  inwards  between 
the  lobules,  in  the  same  manner  that  the  pia  mater  is 
reflected  between  the  convolutions  of  the  braiu. 

The  substance  of  the  testis  consists  of  numerons  coot- 
oal  flattened  lobulet  (lobuli  testis),  the  baaca  being 
directed  towurds  the  surface  of  the  organ,  and  the 
apices  towards  the  mediastinum.  Krsuse  found  be- 
tween four  and  five  hundred  of  these  lobules  in  a  no- 
gle  testis.  Each  lobule  is  invested  by  a  distinct  shestb 
formed  of  two  layers,  one  being  derived  from  the  tunica 
vasculoea,  the  other  from  the  tunica  albuginea.  Tbt 
lobule  is  composed  of  from  one  to  three  minute  tubnU, 
fu&u/i  wint'ii//Grt,'eioeedinglj  oonvolnted,  anastorocsiif 
frequently  with  each  other  near  their  extremities,  termi- 
nating in  loops  or  in  free  ctecal  ends,  and  of  the  SttM 
diameter  (^in  of  an  inch,  Iiauth)  throughoat.  Tbt 
tubuli  Bcminiferi  are  of  a  bright  yellow  oolor;  they  be- 
come less  convoluted  in  the  apices  of  the  lobules,  and 
terminate  by  forming  between  twenty  and  thirty  smill 
straight  ducts  of  about  twice  the  diameter  of  the  tnbnli 
semioiferi,  the  vata  recta.     The  vasa  recta  enter  tbt 

snhstance  of  tlie  mediastinum,  and  terminate  in  frtna 

seven  to  thirteen  dncts,  smaller  in  diameter  than  the  van 
recta.  These  ducts  pursue  a  waving  course  from  below  upwards  through  tbs 
fibrous  tissue  of  the  mediaslioum ;  they  communicate  freely  with  each  other, 
and  constitute  the  reU  Uilii.  At  the  upper  extremity  of  the  mediastinum,  tb* 
ducts  of  the  rete  testis  terminate  in  from  nine  to  thirty  small  ducta,  the  roM 
tfferentia,*  which  form  by  their  convolutions  a  series  of  conical  masses,  ths 

'Natbaaitl  Highmore,  a  physician  of  Oxford,  in  bis  "Corporis  Humant  Disqaintti 
Anatomica,"  published  in  1 6S1,  oodbiiIitb  Ibe  corpus  Higbmorianum  as  a  duot  formed  hf 
the  conTCTgence  of  Ihe  fibrous  cords,  which  he  mistakes  for  smaller  duota. 

'  Lauth  estimfiles  the  whole  number  of  lubuli  gemioiferi  ie  each  testis  at  640,  and  their 
BTcnge  length  at  2  feet  8  inches.  According  to  this  calculatioo,  the  entire  leogth  of  the 
tubuli  seminiferi  would  be  1B90  feet. 

'  E!aob  TBS  efferens  with  itg  conu  measures,  according  to  Lantb,  about  6  iuchea.  Tha 
entire  length  of  the  tubes  composing  the  epididymis,  according  to  the  same  autfaoritf,  il 
aboat  21  feet 
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coRt  vaKuIoii ;  from  the  bases  of  these  oones  tubes  of  larger  siie  proceed, 
which  conetitnte,  hy  their  complex  cooTolntioDs,  the  body  of  the  epididymis. 
The  tnbes  become  graduall;  lu^r 
towards  the  lower  end  of  the  epi- 
didymis, and  terminate  in  &  single 
lai^  and  convoluted  duct,  the  vas 
deferens. 

The  Epididgmit  is  formed  bj 
the  convolntions  of  the  excretory 
Bemiital  ducts,  eitemallj  to  the 
testis,  and  previousij  to  their  ter- 
miuation  in  the  vns  deferens.  The 
more  nnmeroos  convolutions  and 
the  aggregation  of  the  cooi  vas- 
<;Dlosi  at  the  upper  eod  of  the  or- 
gan constitute  the  ghbvt  major  ; 
the  continnatioQ  of  the  convotu- 
tiona  downwards  is  the  body  ;  and 
the  smaller  Dumber  of  convolu- 
tions of  the  single  tube  at  the  lower 
extremity, they/o&ut minor.  The 
tnbnli  are  connected  together  by 
filamentous  areolar  tissue,  and  are 
inclosed  by  the  tunica  vagiualis. 

A  small  convoluted  duct,  of  va- 
riable ICDgth,  is  gcuerally  con- 
nected with  the  duct  of  the  epi- 
didymis, just  at  the  commcnce- 
lueot  of  the  vas  deferens.  This 
is  the  va$culum  aberraji$  of  Hal- 
ler;  it  is  attAched  to  the  epidi- 
dymis by  the  areolar  tissue  in 
which  that  body  is  enveloped. 
Sometimes  it  becomes  dilated  to- 
wards its  extremity,  but  more  fre- 
quently retains  the  same  diameter 
throughout. 

The  Va$  de/eren*  may  be  traced  upwards,  from  the  globus  minor  of  the  epi- 
didymis along  the  posterior  part  of  the  spermatic  curd,  aud  along  the  spermado 
canal  to  the  internal  abdominal  ring.  From  the  ring  it  is  reflected  inwards  to 
the  side  of  the  fundus  of  the  bladder,  and  descends  along  its  posterior  surface, 
crosaiDg  the  direction  of  the  ureter,  to  the  icncr  border  of  the  vcsicula  semina- 
lis.  In  the  latter  situation  it  becomes  somewhat  larger  in  size  and  sacculated, 
and  terminates  at  the  base  of  the  prostate  gland,  by  uniting  with  the  duct  of 
the  veaicula  seminalis,  and  constituting  the  ejaculatory  duct.  The  ejaculatory 
duct,  which  is  thus  formed  by  the  junction  of  the  duct  of  the  vcsicula  semina- 
lis with  the  vas  deferens,  passes  forwards  in  the  outer  wail  of  the  sinus  pocula- 
ris,  and  terminates  by  a  slit-like  opening  close  to  or  just  within  the  aperture  of 
the  sinus. 
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FEMALB   PELVIS. 

The  peculiarities  In  form  of  the  female  pelvis  have  already  been  examined 
with  the  anatomy  of  the  bones  (p.  118).  Its  lining  boundaries  are  the  same 
u  those  of  the  male. 
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The  contentB  are  the  blnddcr,  vagina,  uterus  with  its  appendages,  and 
tectum.  Some  portioo  of  the  Bioall  inteBtiue  also  occupies  the  upper  part  of  ill 
cavitjr. 

The  Bladder  is  in  relation  with  the  pubes  in  front,  with  th«  ntem 
behind,  from  which  it  ia  usually  Beparatcd  by  a  cooToltttion  of  Bmall  intet- 
tiae,  and  with  the  neck  of  the  uterus  and  vogina  beneath.  The  form  of  tha 
female  bladder  corresponds  with  that  of  the  pelvis,  being  broad  from  side  to 
side,  and  often  bnlging  more  ou  one  side  than  on  the  other.  This  ia  particu- 
larly evident  after  parturition.  The  coati  of  the  bladder  ore  the  same  as  those 
of  the  male. 

The  Ubkthra,  about  an  inch  and  a  half  in  lenj^th,  is  lodged  in  the  upper 
nud  anterior  wall  of  the  vagina,  in  its  course  downwards  and  forwards,  beneath 
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Sins  VIEW  OF  THR  TiscEnA  OP  tHR  rEMiLit  PELTia.  1.  SjcophjM*  pnbU  J  to  Ibc  npF« 
part  or  wbich  the  lendon  or  the  rectus  mnidc  ii  iittB''hed.  Z.  Abdnoiliiil  paHatw.  3.  Col- 
UctioD  of  bt,  formmg  lbs  pmminenps  of  the  inoDi  Venoria.  4.  Drinarj  bladdar.  5.  Ea- 
Innflc  of  Ml  urfter.  «.  Canal  of  th«  nrethra.  eoDTerted  into  n  mn-F  Buurs  hj  the  eontrae- 
tioD  at  iti  wair^  7.  Meatui  urinnriui.  S.  Clilorii.  with  ili  pneputinra,  diTided  ihrongfa  tb* 
■piddle.  B.  Left  nympha.  10.  Left  Inbium  mnjai.  11.  Manlui  of  tba  Tagina,  narrowed  bj 
lh«  eoDtraclian  of  iu  ■phincter.  12,  22.  Canal  at  tba  Tagina,  oo  <rbi<h  Iht  IrmDaTcna  ri>|v 
are  apparenl.  13.  Tbick  wall  of  teparalion  between  the  bafe  of  tba  bladder  aod  tb«  ngin*. 
U.  Wall  of  leparation  between  Tigina  and  r«tDm.  15.  Perineum.  IS.  Oi  nleri.  IT.  Cm- 
Til.  IS.  Fundut  Dteri.  The  envitng  nteri  la  »een  along  tba  centra  of  the  organ.  It,  R«- 
tum.  ibowing  the  dirpogiiion  of  itr  mucoui  laenbrnne.  20.  Anns.  II.  Upper  part  of 
rectum  inveited  by  peritoneum.  !S.  Utero-Teiieol  fold  of  perilonaom.  The  recto- 
stcrlne  fold  l>  rean  between  the  rectum  and  poiterior  woll  of  the  Tagina.  34.  Kefleiina 
of  peritooeum,  from  the  npei  of  the  bladder  upon  the  aracbus  to  tba  Internal  inrfliea  of 
tba  nbdominBl  parietee.     2&.  Latt  lumbar  Tartebrn.     26.  Saoruni.     27.  Cocoyz. 

the  arch  of  the  pnbes,  to  the  mcntns  niinsrius.  It  is  composed  of  tnree  coili, 
mucous,  submucous,  and  muscular  :  the  mucovt  coal  is  vascular,  and  dispoHd 
in  loogitudina]  folds,  and  is  continuous  internally  with  the  mucona  membnas 
of  the  bladder  and  externally  with  that  of  the  vulva.     It  is  provided  with  a 
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squamous  epithelium,  haviDg  a  deep  stratum  of  elonsrated  cells,  like  the  mucous 
membrane  of  the  bladder,  and  near  its  extremity  has,  opening  on  its  surface, 
the  ducts  of  numerous  racemose  mucous  glands,  the  glands  of  Littre.  The 
submucous  coat  is  loose,  and  provided  with  a  considerable  plexus  of  veins,  and 
in  its  areolar  tissue  are  situated  the  racemose  mucous  glands,  which  open  into 
the  urethra  near  its  termination.  The  muscular  coat  consists  of  two  layers, 
which  are  continuous  with  the  muscular  structure  of  the  bladder,  the  internal 
layer  being  longitudinal,  and  mingled  with  areolar  and  elastic  tissue ;  the  ex- 
ternal circular,  and  continuous  with  the  middle  layer  of  the  muscular  coat. 
The  female  urethra  is  remarkable  for  its  distensibility,  which  is  only  restricted 
at  the  meatus  by  a  ring  of  dense  areolar  tissue;  hence,  in  distending  the 
urethra  for  surgical  purposes,  it  is  often  necessary  to  divide  the  margin  of  the 
meatus  with  the  knife. 
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VAGINA. 

The  Vagina  is  a  membranous  canal,  leading  from  the  vulva  to  the  uterus,  and 
corresponding  in  direction  with  the  axis  of  the  outlet  of  the  pelvis.  It  is  con- 
stricted at  its  commencement,  but  near  the  uterus  becomes  dilated,  and  is  closed 
by  the  contact  of  the  anterior  with  the  posterior  wall.  Its  length  is  variable ; 
but  it  is  always  longer  on  the  posterior  than  on  the  anterior  wall,  the  former 
being  usually  about  five  or  six  inches  in  length,  the  latter  about  four.  It  is 
attached  to  the  cervix  of  the  uterus,  which  latter  projects  into  the  upper  extre- 
mity of  the  canal.  Its  upper  fourth  is  covered  posteriorly  by  the  peritoneum, 
while  anteriorly  the  peritoneum  is  reflected  from  the  cervix  uteri  without  reach- 
ing so  low  as  the  vagina ;  it  is  firmly  connected  to  the  bladder  in  front,  and  loosely 
to  the  rectum  behind ;  while  at  the  sides  it  receives  the  attachment  of  the  pos- 
terior layer  of  the  broad  ligaments  above,  and  that  of  the  pelvic  fascia  and  leva- 
tores  ani  below.  Its  close  connexion  with  the  bladder  occasions  the  prolapsus 
of  that  organ  in  cases  of  prolapsus  uteri,  while  its  looser  connexion  with  the 
rectum  preserves  the  latter  from  a  similar  accident. 

The  vagina,  about  one  l^ne  in  thickness,  is  composed  of  three  coats,  external, 
fibrous;  middle,  muscular;  and  internal,  mucous.  The  external^  or  fibrous  coat, 
is  thin  and  white,  and  consists  of  condensed  areolar  tissue,  with  an  admixture 
of  elastic  fibres.  It  is  firm  around  the  upper  part  of  the  tube,  and  lax  inferiorly, 
and  contains  in  its  tissue,  especially  below,  an  abundant  venous  plexus.  By  its 
inner  surface  it  is  blended  with  the  muscular  coat  without  any  distinct  separa- 
tion. The  middhy  or  muscular  coat,  is  composed  of  smooth  muscular  fibre, 
arranged  in  longitudinal  and  circular  bundles,  and  intermingled  with  areolar 
tissue  and  a  considerable  plexus  of  veins.  The  internal,  or  mucous  coat,  is  of 
a  pale  red  color,  and  disposed  in  numerous  plaits  or  folds,  columna  rugosa; 
which  diverge  transversely  from  a  middle  line,  or  raph^,  situated  on  the  ante- 
rior and  posterior  wallof  the  vagina;  the  rugae  are  most  strongly  developed  on 
the  anterior  wall,  and  the  median  raph^  are  termed  columns  of  the  vagina.  lu 
intimate  structure  the  mucous  membrane  consists  of  areolar  and  elastic  tiqsue, 
to  which  its  firmness  and  elasticity  are  due,  and  presents  numerous  conical  pa- 
pilbe  imbedded  in  a  squamous  epithelium.  The  epithelium  is  thick  and  lami- 
nated, resembling  that  of  the  oesophagus,  its  upper  scales  measuring  about  tAq 
of  an  inch  in  diameter;  it  is  continuous  externally  with  the  epithelium  oi  the 
vulva,  and  terminates  internally  at  about  the  middle  of  the  cervix  uteri. 
37 
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The  Virrui  ia  a  flattened  or<!aD  of  a  pyriform  sliape,  having  tbc  base  directed 
upwards  and  forwards,  and  the  apex  downwards  and  backwards,  in  the  line  of 
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the  axis  of  tbe  inlet  of  tbe  pelvis,  and  forming  a  cooBidctable  angle  with  tba 
conree  of  the  vagina.     It  ia  convex  on  ita  posterior  surface,  and  somewbat  flat- 
tened in  front;  in  the  unintpregnated  state 
fFio.  S83.  it  is  abont  three  inobes  in  length,  two  in 

breadth  across  its  broadest  part,  and  one 
in  thickness;  and  is  divisible  into  fundus, 
body,  cervix,  and  os  uteri.  At  the  period 
of  pnbertj,  tho.ntema  wcij^hs  about  ooe 
ounce  and  a  half;  after  parturition,  from 
two  to  three  onnces ;  and  at  the  ninth  montli 
of  ntero-gcstation,  from  two  to  fonr  pounds. 
The  fundus  and  body  are  inclosed  ia  a 
duplicature  of  peritoneum,  which  is  con- 
nected with  the  aides  of  tbe  pelvis,  aod 
forms  a  transverse  septum  between  tbe 
bladder  and  rectum.  The  folds  formed  \sj 
this  duplicature  of  poritonentn  at  either 
Mde  of  the  organ  are  the  broad  tigama\h. 
The  cervix  is  the  lowest  portion  of  tha 
ntenia;  it  ia  distinguished  from  the  bodj 
b^  a  well-marked  constriction ;  around  tM 
circuraferenoe  ia  attached  the  upper  end  of 
the  vap;inB,  and  at  its  extremity  is  an  opei- 
ing  which  is  nearly  ronnd  in  the  virgta, 
and  transverse  aftor  partorition,  the  oi  uteri 
(oa  tincse),  bounded  before  aod  behind  bf 
two  labia;  the  posterior  labium  being  some- 
what longer  than  tbe  anterior,  and  some- 
what less  thick.     Tbe  opening  of  the  os  uteri  ia  of  conaiderable  siie,  and  >• 
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Dtmed  tlie  arififium  uieri  exiemvm  ;  the  canal  tlien  becomes  narroired,  and  at 
the  upper  end  of  the  cervix  is  ronstricted  intu  a  smaller  opening,  the  orificiit-n 
ititemtim.'  Beyond  this  point  tlie  cbdhI  of  the  cervix  expands  into  the  enallow 
triangaiBT  cavity  of  the  uterus,  the  inferior  angle  coiresponding  with  the  onfi- 
einiu  iDlcrnnm,  and  the  two  superior  angles,  which  are  fuDDel-shaped,  and  repre- 
sent the  original  bicornnto  condition  of  the  organ,  with  the  commencement  of 
the  Fallopian  tubes. 

The  uterus  is  composed  of  three  tunics :  of  an  external  or  lerout  coat,  derived 
from  the  peritoneum,  which  constitutes  the  dupMcattircs  at  each  side  of  the 
organ  called  the  broad  ligaments ;  of  a  middle  or  muteular  eoat,  which  gives 
thickne^  and  bulk  to  the  uterus ;  and  of  an  internal  or  mueou*  membrane, 
which  lines  its  interior,  aud  is  continuous  on  thit  one  hand  with  the  mucous 
lining  of  the  Fallopian  tubes,  and  on  the  other  with  that  of  the  vagina. 

In  the  unimpregnated  state  the  tnuxm/ar  coat  is  exceedingly  dense  in  texture, 
offers  resistance  to  section  with  the  scalpel,  and  appears  to  be  composed  of 
nhitish  fibres  inextricably  interlaced  and  mingled  with  bloodvessels.  In  the 
impregnated  uterus  the  fibres  are  of  lai^'c  size,  distinct,  and  separable  into  three 
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Uyen :  external,  which  are  longitudinal  and  transverse,  the  former  constitutins; 
a  thin  plane  on  the  anterior  and  posterior  surface  and  fundus  of  the  organ,  the 
latter  being  prolonged  outwards  on  the  Fallopian  tubes,  and  into  the  round  and 
ovarian  ligament* ;  middle,  a  thick  layer  consisting  of  fiat  bundles  of  transverse, 
longitudinal,  and  oblique  fibres,  complexly  interlaced,  and  traversed  by  a 
plexus  of  large  veins,  which  give  this  portion  of  the  substance  of  the  atents  a 
spongy  appearance ;  and  an  internal  layer  of  longitudinal,  transverse,  and  ob- 
lique fibrea.  The  longitudinal  fibres  of  the  internal  or  deep  layer  aro  thin  and 
slender,  the  transverse  stronger  and  continaed  as  an  annular  stratum  upon  the 
Fallopian  tabes,  while  around  the  os  uteri  they  form  a  circular  ring,  the  tphinc- 
ter  uteri.  The  formative  elements  of  the  muscular  coat  are  short,  fusiform  fibre- 
cells,  about  J  Jg  of  an  inch  long,  with  long  oval  nuclei,  intermingled  with  a  oon- 
■iderable  quantity  of  immature  nucleated  areolar  tissue. 

The  murovi  membranr,  of  a  whitish  or  pale  red  color,  is  closely  conoected, 
or  more  correctly,  is  blended  with  the  muscalar  coat ;  it  is  composed  of  imma- 
ture nucleated  areolar  tissue  without  elastic  fibres,  is  smooth  on  the  surface,  and 
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coaUid  by  a  ciKaltd  epithelium,  the  directioa  of  the  vibrations  of  the  cilia  beiof; 

from  without  inVBrds.     la  the  cervix  uteri  the  mucous  mcmhrane  is  somewhat 
thicker  than  io  the  fnudns,  aud  on 
[Fia.  186.  the  anterior  sud  posterior  snr&ee 

^  of  ita   canal  is   disposed  in  folds, 

plica  palmata,  which  hare  re- 
ceived the  name  of  arbor  vttm 
ttterina.  Id  the  lower  part  of  the 
cervix,  moreover,  are  found  filironi 
papillte,  invested  bj  a  ciliated  ei»- 
thelium. 
.  The  mueimtglandt  of  the  nteiua, 
or  uren'n«  glandi,  are  minute  fol- 
licles coireaponding  in  length  with 
the  thickness  of  the  mucous  mem* 
brane,  very  numeroos,  sometimes 
simple,  sometimes  bifid,  and  some- 
times spinillj  twisted.  Their  strnc- 
ture  resembles  other  mucous  glands, 
namely,  a  membrana  propria,  an 
epithelium  of  spheroidal  cells  in 
the  fundns  of  the  follicle,  and  of 
columnar  cells  in  the  excretory 
duct.  They  become  much  enlar^ 
during  pregnancy.  In  the  cervix 
uteri,  between  the  plicss  palmatv, 
are  found  other  mueouM  folliclea 
which  secrete  the  peculiar,  trans- 
parent, vitreous  or  crystalline  mu- 
cus of  that  region.  It  is  these 
follicles  in  an  imperforate  stale 
which  constitute  the  small  tnns- 

Jarent  Teaiclea  termed  ovula  No- 
the  OS  uUtri,  and  sometimes  in  its 


DDth  of  the  glind.     f.  Cs»l  eitr 

n  the  canal  of  the  < 


BiLJ.] 


hothi, 

Yeneh  and  Nfrvet.  —  The  Arleriet  of  the  utcrua  are,  the  uterine  from  tbe 
internal  iliac,  and  the  ovarian  from  the  aorta;  they  ramify  through  the  mnscv- 
lar  and  mucous  coat,  forming  a  plexus  of  larger  vessels  in  the  deep  portion  of 
the  latter,  and  of  smaller  vessels  in  its  superficial  portion ;  from  the  smaller 
vessels  are  given  off  the  capillaries,  which  constitute  a  fine  plexus  around  the 
glands  and  a  coarse  plexus  at  the  surface,  the  blood  from  the  latter  passing  into 
the  veins.  The  Veini  take  the  coutse  of  the  arteries,  and.  terminate  in  the 
venous  plexus  situated  on  each  side  of  the  body  of  the  uterus.  In  the  impr^- 
nated  womb,  the  veins  are  so  much  dilated  as  to  deserve  the  name  of  ginuia; 
they  are  thin  in  structure,  and  devoid  of  valves,  and  their  great  number  in  Um 
muscular  coat  gives  a  spongy  appearance  to  the  walls  of  the  pregnant  ntcms. 
The  Lymphatici  are  numerous,  the  deep  commencing  in  the  mucous  membrane, 
the  superficial  taking  their  course  in  the  subserous  tissue ;  they  follow  the 
direcUoo  of  the  bloodvessels,  and  terminate  in  the  pelvic  and  lumbar  glands. 

Th&  Nerses  of  the  uterus  are  derived  from  the  hypogastric  RndapermaUo 
plexuses,  and  from  the  sacral  plexus.  They  have  been  made  the  subject  <^ 
special  investigation  by  Dr.  Robert  Lee,  who  has  successfully  repaired  the 
omission  made  ny  Dr.  Willam  Hunter,  in  this  part  of  the  anatomy  of  the  orgao. 
In  his  numerous  dissections  of  the  uterus,  both  in  tho  nnimpregnated  and 
gravid  slate.  Dr.  Lee  has  made  the  discovery  of  several  lai^e  nervous  gan^ 
\nd  plexuses.     The  principal  of  these,  situated  at  each  side  of  the  cervix  uteri 
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immediately  behind  the  ureter,  he  terms  the  hypogattric  ganglion  ;  it  receives 
the  greater  number  of  the  nerves  from  the  hypogastric  and  sacral  plexuses,  and 
distributes  branches  to  the  uterus,  vagina,  bladder,  and  rectum.  Of  the  branches 
to  the  uterus,  a  large  fasciculus  proceeds  upwards  by  the  side  of  the  organ 
towards  its  angle,  where  they  communicate  with  branches  of  the  spermatic 
plexus,  and  form  another  large  ganglion,  which  he  designates  the  spermatic 
ganglion y  and  which  supplies  the  fundus  uteri.  Besides  these,  Dr.  Lee  describes 
vesical  and  vaginal  ganglia,  and  anterior  and  posterior  subperitoneal  ganglia 
and  pUxuses,  which  communicate  with  the  preceding,  and  constitute  an  exten- 
sive nervous  network  over  the  entire  uterus.  Dr.  Lee  concludes  his  observa- 
tions by  remarking :  —  **  These  dissections  prove  that  the  human  uterus  pos- 
sesses a  great  system  of  nerves,  which  enlarges  with  the  coats,  bloodvessels,  and 
absorbents,  during  pregnancy,  and  which  returns  after  parturition  to  its  original 
condition  before  conception  takes  place.  It  is  chiefly  by  the  influence  of  these 
nerves  that  the  uterus  performs  the  varied  functions  of  menstruation,  concep- 
tion, and  parturition,  and  it  is  solely  by  their  means  that  the  whole  fabric  of 
the  nervous  system  sympathises  with  the  different  morbid  affections  of  the 
uterus.  If  these  nerves  of  the  uterus  could  not  be  demonstrated,  its  physiology 
and  pathology  would  be  completely  inexplicable."  * 

APPENDAGES    OV    THE    UTERUS. 

The  Appendages  of  the  vterus  are  inclosed  by  the  lateral  duplicatures  of 
peritoneum,  called  the  broad  ligaments.  They  are  the  Fallopian  tubes  and 
ovaries. 

The  Fallopian'  tubes  or  oviducts,  the  uterine  trumpets  of  the  French 
writers,  are  situated  in  the  upper  border  of  the  broad  ligaments,  and  are  con- 
nected with  the  superior  angles  of  the  uterus.  They  are  somewhat  trumpet- 
shaped,  being  smaller  at  the  uterine  than  at  the  free  extremity,  and  narrower  in 
the  middle  than  at  either  end.  Each  tube  is  about  four  or  five  inches  in  length, 
and  more  or  less  flexuous  in  its  course.  The  canal  of  the  Fallopian  tube  is 
exceedingly  minute;  its  inner  extremity  opens  by  means  of  the  ostium  uterinum 
into  the  upper  angle  of  the  cavity  of  the  uterus,  and  the  opposite  end  into  the 
cavity  of  the  peritoneum.  The  free  or  expanded  extremity  of  the  Fallopian 
tube  presents  a  double  and  sometimes  a  triple  series  of  small  processes  or 
fringes,*  which  surround  the  margin  of  the  trumpet  or  funnel-shaped  opening, 
the  ostium  abdominale.  This  fringe-like  appendage  to  the  end  of  the  tube  has 
gained  for  it  the  appellation  of  the  fimbriated  extremity ;  and  the  remarkable 
manner  in  which  this  circular  fringe  applies  itself  to  the  surface  of  the  ovary 
during  sexual  excitement,  the  additional  title  of  morsus  diaboli.  A  short  liga- 
mentous cord  proceeds  from  the  fimbriated  extremity  to  be  attached  to  the 
distal  end  of  the  ovary,  and  serves  to  guide  the  tube  in  its  seizure  of  that 
organ. 

Tfte  Fallopian  tube  is  composed  of  three  tunics,  an  external  and  serous  invest- 
ment derived  from  the  peritoneum ;  a  middle  or  muscular  coat,  consisting  of 
circular  (internal)  and  longitudinal  (external)  fibres,  continuous  with  those  of 
the  uterus;  and  an  internal  or  lining  mucous  membrane,  which  is  continuous 
on  the  one  hand  with  the  mucous  membrane  of  the  uterus,  and  at  the  opposite 
extremity  with  the  peritoneum.    The  fibres  of  smooth  muscle  are  mingled,  as  in 

1  Philosophical  Transactions  for  1842. 

'  Gabriel  Fallopius,  a  nobleman  of  Modena,  was  one  of  the  founders  of  modem  anatomy. 
He  was  Professor  at  Ferrara,  then  at  Pisa,  and  afterwards  succeeded  Vesalius  at  Padua. 
His  principal  observations  are  collected  in  a  work,  **  Observationes  AnatomiesB,"  which  be 
pablished  in  1561. 


[Fid.  387. 


;i5J-:iS~^ 


582  OTARIEH. 

the  uCema,  with  immatnre  nucleated  areolar  tissue.  The  mnconB  membrane  ii 
thin,  pale,  and  soft,  nithoot  villi  or  glaoda,  and  disposed  io  longitudinal  plaits. 
It  is  invested  hj  an  epithelium  consisting  of  a  single  layer  of  6onical  or  filiform 
oiliat«d  ccUa,  the  direction  of  the  vibrations  of  the  cilia  being  towardfi  the  cavitj 
of  the  utenu. 

The  Ovaries,  teita  muliehret,  are  two  oblong,  flattened  and  oval  bodies,  of  a 
whitish  color  and  uneven  surface,  [about  half  an  inch  thick,  three-quarters  of  as 
inch  wide,  and  from  an  inch  to  an  inch  and  a  half  lon^,]  situated  in  the  poste- 
rior layer  of  peritoneam  of  the  broad  ligaments.  They  are  connected  to  the 
upper  angles  of  the  ntems  at  each  side  bj  means  of  a  rounded  cord,  consisting 
of  fibrous  tissue,  and  a  few  muscular  fibres  derived  from  the  uterus,  the  liga- 
ment of  the  ovary.  By  the  opposite  extremity  they  are  connected  by  another 
and  a  shorter  ligament  to  the  fimbriated  apertarc  of  the  Fallopian  tube. 

Id  ttruetVTe  the  ovaiy  is  conjpoEed  of  a  spongy  fibrous  parenchynia  or  stroma 
of  a  grayish-red  color,  containing  a  number  of  small  cells  tniverscd  by  bloodves- 
sels, and  inclosed  in  a  capsule  consisting  of 
two  tunics,  eilemal  or  imna,  derived  from 
the  peritoneum,  and  investing  it  completely, 
irich  the  exception  of  its  lower  border  when 
ihe  vessels  enter;  and  internal  or  fibrav*, 
called  also  tunica  propria  and  tunica  albu^- 
nea,  the  latter  from  its  analogy  with  the 
fibrous  coat  of  the  testis.  By  its  inner  su^ 
face  the  tunica  albuginea  blends  with  the 
substance  of  the  ovary.  The  stroma  is  com- 
posed of  immature  nucleated  and  fibrous  areo- 
lar tissue,  and,  traced  from  the  lower  bonier 
of  the  organ,  its  fibres  radiate  from  the  lower 
border  and  centre  towards  the  cireumference 
in  small  bundles,  between  which  and  near  the  surface  of  the  ovary,  are  seen  a 
number  of  small  cells  or  vesicles  termed  ovitaci  or  Graafian  vrncle*.  The 
peripheral  position  of  the  larger  ovisacs  baa  caused 
a  division  of  the  stroma  into  medullary  and  eorti- 
eal,  in  the  latter  of  which,  the  ovisacs  are  chiefly 
found.  The  number  of  ovisacs  In  a  single  ovaiy 
has  been  estimated  at  from  30  to  100  or  even  200; 
and  their  size  varies  from  a  quarter  of  a  line  to 
three  lines  in  diameter. 

The  Ovitac  or  Graafian  veiicle  [or /off icte],  u  a 
vesicle  consisting  of  an  external  membrane  and 
fluid  contents.  The  membrane  is  composed  of  an 
outer  coat,  the  tunica  fibrosa,  the  theca  folliculi  of 
Von  Baer;  and  an  internal  lining  or  tpithtlism. 
The  tunica  fibrosa  is  highly  vascular,  ia  oonMcted 
to  the  stroma  of  the  ovary  by  means  of  a  looae  areo- 
lar tissue,  and  is  composed  of  condensed  iminatiin 
areolar  tissue.  Extcroally,  it  is  whitish  and  firm; 
internally,  reddish  and  soft.  The  epithelium  coa- 
sists  of  round  or  polygonal  cells  with  large  nndei, 
'  a  greater  or  leas  number  of  fiitty  granules ;  At 
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cells  quickly  lose  their  definition  after  deatJi,  ai 
1  the  epithelium  assumes  the  appearaace  whieh 
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The  membrana  granulosa  forms  an  uniform  lining  to  the  ovisac, 
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the  Bide  nearest  the  surface  of  the  ovary,  where  the  cells  are  accumulated  into  a 
a  small  eminence,  termed  cumulus  proliyerus  6r  yerminal  eminence.  This  ger- 
minal eminence  contains  a  minute  globular  nucleated  vesicle,  the  ovulum.  The 
fluid  contents  of  the  ovisac,  liquor  folliculiy  are  a  clear  yellowish  fluid  resem- 
bling serum,  and  a  few  free  nuclei  detached  from  the  membrana  granulosa. 

The  ovulum^  or  future  ovum,  measuring  in  its  mature  state  about  j^^  of  an 
inch  in  diameter,  is  a  globular  vesicle  consisting  of  a  cell  membrane,  the  mem- 
brana vitellinay  a  yelky  or  vitellus,  and  a  vesicular  nucleated  nucleus,  the  vesi- 
cular nucleus  being  the  germinal  vesicle,  and  the  nucleolus  the  germinal  tpot. 
The  cell  membrane  is  clear  and  transparent,  and  has  received  the  name  of  zona 
pellucida,  and  the  yelk  yellowish  and  viscid,  consisting  of  numerous  minute 
granules  intermingled  with  fat  granules ;  the  fluid  of  the  germinal  vesicle  is  clear 
and  colorless. 

As  the  ovisac  attains  maturity,  it  approaches  nearer  and  nearer  the  capsule 
of  the  ovary,  and,  pressing  against  the  capsule,  renders  it  so  thin  that  moderate 
pressure,  such  as  that  made  by  the  fimbriated  extremity  of  the  Fallopian  tube, 
causes  the  protrusion  and  rupture  both  of  the  ovisac  and  the  capsule  of  the 
ovary.  By  this  rupture  the  ovulum  is  expelled,  carrying  with  it  the  germinal 
eminence  and  part  of  the  membrana  granulosa,  which  in  its  new  relation  is  termed 
the  germinal  disk,  discus  proligerus.  The  ovisac,  now  emptied  of  its  contents, 
is  quickly  filled  with  a  sanguineous  fluid,  resulting  from  the  tearing  of  its  vessels, 
the  internal  portion  of  the  tunica  fibrosa  becomes  thickened  and  plicated,  and 
converted  into  a  yellow  vascular  tissue,  while  the  external  layer  of  the  tunic 
retains  its  character  of  a  white  fibrous  membrane.  This  is  the  corpus  lutevmj  a 
yellowish  mass  with  fast  diminishing  cavity,  plicated  structure,  vascular,  and 
inclosed  in  a  thin  fibrous  layer.  It  retains  these  characters  up  to  the  second  or 
third  month  of  pregnancy,  and  then  slowly  diminishes  in  size,  being  gradually 
lost  some  months  after  parturition  is  complete,  or  reduced  to  a  small  whitish 
or  dark-colored  mass,  corpus  albicans  vel  nigrum.  The  corpora  lutca,  which 
are  independent  of  pregnancy,  false  corpora  lutea,  disappear  in  the  course  of 
one  or  two  months,  and  leave  behind  them  a  scarcely  perceptible  trace  of  their 
existence. 

Vessels  and  Nerves. — ^The  Arteries  of  the  ovaries  are  branches  of  the  uterine ; 
the   spermatic  or  ovarian   artery  being  distributed   to  the  broad   ligaments, 
according  to  Weber,  and  not  specially  to  the  ovaries.     The  arteries  enter  the 
onry  along  its  inferior  border  by  numerous  minute  trunks,  which  pass  in  a 
serpentine  course  through  its  stroma,  to  be  distributed  chiefly  to  the  walls  of 
the   ovisacs,  forming  an   exterior  coarse  and   interior  fine   capillary  plexus 
The  Veins  constitute  an  ovarian  plexus,  which  terminates  in  the  uterine  plexus 
The  Lymphatics,  few  in  number,  terminate  in  the  pelvic  and  lumbar  glands 
The  Nerves  are  derived  from  the  spermatic  plexus^  and  take  the  course  of  the 
arteries. 

The  Round  ligaments  are  two  musculo-fibrous  cords  between  four  and  five 
inches  long,  situated  within  the  layers  of  the  broad  ligaments,  and  extending 
from  the  upper  angles  of  the  uterus,  and  along  the  spermatic  canals  to  the  labia 
majora,  in  which  they  are  lost.  They  are  composed  of  smooth  muscular  fibre 
and  areolar  tissue,  but  towards  the  internal  abdominal  rings,  have  also  nume- 
rous fasciculi  of  striated  muscular  fibres.  The  round  ligaments  are  accompa- 
'  nied  by  a  small  artery,  by  several  filaments  of  the  spermatic  plexus  of  nerves, 
by  a  plexus  of  veins,  and  by  a  process  of  the  peritoneum  which  represents  the 
serous  membrane  investing  the  spermatic  cord  in  the  male.  In  the  young 
subject,  this  process  extends  for  a  short  distance  along  the  spermatic  canal, 
and  is  denominated  the  canal  of  Nuck;  it  is  sometimes  pervious  in  the  adult. 
The  plexus  of  veins  occasionally  becomes  varicose,  and  forms  a  small  tumor  at 
the  external  abdominal  ring,  which  has  been  mistaken  for  inguinal  hernia. 
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The  ronod  ligaments  serve  t 
during  utero^eslatioD,  to  dm' 
nbdomiDal  parietea. 


retain  the  aterus  in  position  id  the  pelvis,  aod, 
the  anterior  surface  of  the  oi^d  against  the 


EXTERNAL  ORGANS  OF  OBNEKATTON. 

The  female  oi^ns  of  generation  are  divisible  into  internal  and  external ;  the 

internal  are  contained  within  the  pelvis,  and  have  been  already  described ;  the; 

are  the  va<:iiiB,  uterus,  ova- 


ries,  and  Fa 

Uopia 

n  tube*. 

The  external 

organ 

<e  are  the 

monsVeneri 

s,labi^ 

amajora. 

labia  minor; 

1,  clitoris,  me- 
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Dil  orifice.] 


I  a  eliloris  i*  tt 


ing  of  the  vagina- 

TbeMons  Veneris  is  the 
eminence  of  int^gnraeot, 
situated  on  thefrontoftbe 
pubcs.  Its  areolar  tissue 
'  is  loaded  with  adipose  sub- 
staoce,  and  the  surface  co- 
vered with  baira. 

The  Labia  majora  are 
two  large  loDgitadiaal  folds 
of  int^:uuieDt,  containing 
areolar  tissue,  &t,  and  a 
tissue  resembling  the  dar- 
toB.  They  inclose  an  ellip- 
tical fissure,  the  common 
o-sexual  opening  or 
vulva.  ThcTnlvareceivM 
the  inferior  opening  of  the 
urethra  and  vagina,  and  is 
bounded  anteriorly  by  the  eommiuura  tuperior,  and  posteriorly  by  the  commi*- 
tura  inferior.  Stretching  across  the  posterior  commissure  is  a  small  transveiM 
fold,  the  freenulam  labiorum,  or  fourchctte,  which  is  ruptured  during  parturi- 
tion ;  and  immediately  within  this  fold  a  small  cavity,  the  foua  navievlarit. 
The  length  of  the  perineum  is  measured  from  the  posterior  commissure  to  the 
margin  of  the  anus,  and  is  usually  not  more  than  an  inch.  The  external  snr- 
iacc  of  the  labia  is  covered  with  hairs ;  the  inner  surface  is  smooth,  and  lined 
by  mucous  membrane,  which  contains  a  number  of  large  sebiparous  glands,  and 
is  covered  by  a  thin  cuticular  epithelium.  The  use  of  the  labia  majot&  is  to 
favor  the  expansioi^  of  the  vulva  during  parturition ;  for,  in  the  passage  of  the 
head  of  the  foetus,  the  labia  are  uafolded  and  completely  effaced. 

The  Labia  minora,  or  nympha,  are  two  smaller  folds,  situated  within  the 
labia  majora.  Superiorly  they  are  divided  into  two  processes,  which  surround 
the  gkns  clitoridis,  the  superior  fold  forming  the  prapulium  clitoridit,  the  infe- 
rior its /ranu/um.  Inferiorly,  they  diminish  gradually  in  rise,  and  are  locrtoa 
the  sides  of  the  opening  of  the  vagina.  The  nymphte  consist  of  mucous  mem- 
brane, covered  by  a  thin  cntlcular  epithelium.  They  are  provided  widi  a 
number  of  sebiparous  glands,  and  contain,  in  their  interior,  a  plexus  of  blood-  ' 
vessels. 

The  Clitorii  is  a  small  elongated  organ  situated  in  front  of  the  pubes,  aod 
supported  by  a  suspcusoiy  ligament.     It  is  formed  hy  a  small  body,  aiiale_ 
to  the  corpus  cavernosam  penis,  and,  like  it,  arises  from  the  ramus  of  tbi 
pubis  and  ischium  at  each  side  by  two  crura.     At  the  extremity  of  the  d 
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is  a  Bmall  ucnmaUtion  of  erectile  tipsne  which  ie  highly  seDHitive,  and  is  termed 
the  giant.  The  corpus  caTernosum  cliloridis,  like  that  of  the  penis,  is  com- 
poaed  of  erectile  ^sene  incIoBed  in  a  dense  layer  of  fibrow)  menibnme,  aod  iv 
susceptible  of  erection.  Like  the  penis,  also,  it  is  provided  with  two  small 
ninscles,  the  erertore*  clitoridit. 

At  about  an  inch  behind  the  clitoris  is  the  tntranre  of  ihevogina, an  elliptical 
opening,  marked  by  a  prominent  margin.  The  entrance  to  the  vagina  ia  closed 
in  the  virgin  bj  a  duplioature  of  mucous  Tuembrane  of  a  scmilnnar  form,  which 
is  stretched  across  the  opening;  this  ia  the  hymen.  Sometimes  the  membrane 
forms  a  complete  septum,  and  gives  rise  to  inconvenience  hy  preventing  the 
escape  of  the  menatrual  effusion.  It  is  then  called  an  imperforate  hymen. 
The  hj/men  must  not  be  considered  a  necessary  accompaniment  of  virginity,  for 
its  existence  is  uncertain.  Wheo  present,  it  assumes  a  variety  of  appearances : 
it  may  be  a  membranous  friDge,  with  a  round  opening  in  the  centre;  or  a  semi- 
lunar fold,  leaving  an  opening  iu  front;  or  a  transverse  septum,  having  an  open- 
ing both  in  front  and  behind;  or  a  vertical  band  with. an  opening  at  each  side. 

The  rupture  of  the  hymen,  or  its  rudimentary  existence,  gives  rise  to  the 
appearance  of  a  fringe  of  papiliee  around  the  opening  of  the  vagina ;  these  are 
called  earwieula  m^ti/ormet. 

The  triangular  smooth  surface  between  the  clitoris  and  the  entrance  of  the 
%-sgioa,  which  is  bounded  at  each  side  by  the  upper  portions  of  the  nyuiphie,  ia 
the  vaiibu/e. 

At  the  posterior  part  of  the  vestibule  and  near  the  marpn  of  the  vagina  is  the 
and  around  the  meatus  an  eleva- 

[PklSOO. 


opening  of  the  urethra,  the  mea/ui 
tion  of  the  mucous  membrane  formed  by 
the  i^gTMcation  of  numerous  mucous 
glands.  This  prominence  serves  as  a 
guide  to  Ending  the  meatus  in  the  opera- 
tion of  introducing  the  female  catheter. 
Beneath  the  vestibule  at  each  side,  and 
extending  from  the  clitoris  to  the  side  of 
the  vagina,  are  two  oblong  or  pyrifomi 
bodies,  consisting  of  erectile  tissue  in- 
closed in  a  thin  layer  of  fibrous  membrane. 
These  bodies  are  narrow  above,  pars  inter- 
media, broad  and  rounded  below,  and  are 
termed  by  Kobelt,  who  considers  them 
analogous  to  the  bolb  of  the  male  urelhra, 
the  Ifulbi  valibiili.  Behind  these  bodies 
and  lying  against  the  outer  wall  of  the 
vagina  are  two  small  glands  analogous  to 
Cowper's  glands  in  the  male  subject ; 
they  are  the  glanilt  of  Barthofine.  Each 
gland  opens  by  means  of  a  long  excretory 
duct  on  the  inner  side  of  the  correspond- 
ing nympha. 

The  mvtou*  membrane  of  the  external 
organs,  about  a  quarter  of  a  line  in  thick- 
ness, is  composed  of  areolar  and  elastic 
tissue,  without  fot,  and  rich  in  capillary 
vessels.     It  is  furnished  with  numci 
papillse,  which  are  large  on  the  labia 
nora,  smaller  on  the  clitoris,  and  is 
Tested  by  a  squamous  epithelium 
th«  internal  saiiace  of  the  labia  majora,  on  the  labia  minora,  and  occasionally 
tnm^  >«■  nrinarius  and  entrance  of  the  vagina,  there  exist  ^bipan/v* 


rmiLi.  ihe  fkia  and  Diurnui  membrwie 
bting  rcmoToii  litcnl  Tieo.  (KubcllJ.— 
a.  Bulbui  Tfitibnlu  c.  Plelui  of  Telna 
Dime<l  pan  inl«rmcd<i.  r.  Glani  of  th« 
clilurit.  /.  Bod;  of  Iha  il 
■ilTcin.  J.  Rigtatcrumrcli 
a.  RigbC  gl(ni)  of  Birlbolir 
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ghtndt;  while  on  the  Tetttbnle,  aronnd  the  meatus  nriaarins  and  anmod  the 

cntraDce  of  the  vagina,  there  is  an  abundance  of  rarrmoK  murout  glnniit,  open- 
ing on  the  surface  of  the  uenibraae  hj  shorter  aud  longer  ducts.  The  gtanJi 
I'f  Bari/toli'ne  are  couimoa  racemose  mucoua  glands,  nearly  half  an  inch  in 
diameter,  and  made  up  of  piriform  glandular  vesicles,  lined  by  squamous  epi- 
thelium, and  surrouuded  bj  a  demie  nucleated  areolar  tissue.  Their  eicretoir 
ducts,  more  than  half  an  inch  in  length,  are  iovested  bj  column&r  epithelium, 
and  surrounded  hy  a  thin  layer  of  smooth-niuscle  cells,  dipposed  loDgitudioiilT. 
The  BecretioQ  of  these  glands  is  a  clear,  yellowish,  viscous  mucus. 

Yeuflt  and  Ncrvet.  ^-  The  external  or^os  of  generation  are  abnndaDtly  sup- 
plied with  arteriu,  chiefiy  by  the  internal  pudic ;  they  terminate  in  a  deep  and 
superficial  capillary  pleius,  as  in  other  mucous  membranes.  Vatentin  has  de- 
scribed helicioe  arteries  in  the  clitoris.  The  vei'nt  returning  the  blood  from  the 
capillaries  form  a  rich  plexus,  which  is  especially  abundant  in  the  buibi  vestib- 
u'li  of  Kohelt.  The  Itftnphalict  arc  numerous,  and  communicate  partly  with  the 
inguinal  and  partly  with  the  pelvic  glands.  The  ntrvet  are  derived  partly  from 
the  hypogastric  plexus  and  partly  from  the  sacral  plexus. 


MAMMARY    GLANDS. 

The  M'imma  arc  situated  in  the  pectoral  region,  and  are  separated  from  the 
pectomlia  mDJor  muscle  by  a  thin  layer  of  superficial  fascia.  Their  base  is 
somewhat  elliptical,  the  long  diameter  corresponding  with  the  direction  of  the 
fibres  of  the  pectoratis  major  muscle;  and  the  left  mamma  is  generally  t  little 
lai^er  than  the  right.  They  exist  in  the  male,  but  in  a  rudimentary  state,  an- 
less  excited  into  growth  by  some  peculiar  or  morbid  action,  such  as  the  loss  or 
atrophy  of  the  testes. 

Near  the  centre  of  the  convexity  of  each  mamma  is  a  small  prominenoe  of 
the  integument,  called  the  nipple  (mamilla),  which  b  surroanded  by  an  armfa 
having  a  colored  tint.  In  females  of  &ir  oom- 
plexion  before  impregnation,  the  color  of  tbe 
areola  is  a  delicate  pink ;  after  imprejniation,  it 
enlarges  and  assumes  a  brownish  hue,  which  deep- 
ens in  color  as  pregnancy  advances;  and  after  &t 
birth  of  a  child,  the  brownish  tint  oontinuci 
throagh  life. 

The  areola  is  furnished  with  a  number  of  itbip- 
arovt  glondt,  which  secrete  a  peculiar  fatty  aub- 
stance  for  the  protectJon  of  the  delicate  int^U' 
ment  around  the  nipple.  During  suckling  these 
glands  increase  in  sise,  and  have  the  appearance 
of  small  pimples,  projec^ng  from  the  skin.  At 
this  period  they  serve  by  their  secretion  to  defend 
the  nipple  and  areola  from  the  excoriating  actioB 
of  the  mouth  of  the  infant. 

In  structure,  the  mamma  is  a  oomponnd  race- 
mose or  conglomerate  gland,  consisting  of  Jt^tr*, 
tobuleg,  aud  g/aml-veiiclet.  The  lobes,  from  15  to 
25  in  number,  have  each  a  separate  system  of  lob> 
nles  and  gland-vesicles,  and  a  distinct  exoretoiy 
duct;  hence,  the  mamma  may  be  regarded  aabniy 
composed  of  a  number  of  separate  gUnds,  their  ex- 
cretory ducts  converging  to  the  mamilla,  and  tenni- 
nating  at  its  extremity  by  distinct  apertorea.  The 
lobes  are  irregular  in  siie  and  form,  flattened,  sad 
hounded  by  rounded  angles;  they  are  made  up  of  smaller  lobes  or  lobnlwi 
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*Dd  the  lobalea  of  other  lobales   Btill  more   dimiDutive,  the  emalleBt  lobules 
coasisting  of  rouod  or  piriform  glaud-vesiclea. 

The  gland-vtficlei,  about  j^  j  of  an  inch  in  diameter,  are  composed  of  a  etmc- 
tnreiew  nembrBoc,  or  memhrana  propria,  lined  with  an  epilkelium  of  spberoidBl 
nucleated  cells.  The  glaod-YeBiclcft  communicate  with  an  eicretorj  duct,  and 
the  eicrelory  ducta  of  all  the  lobales  unite  to  form  a  common  excretory  duct 
or  canal  for  each  lobe,  ditclui  lardfenti,  ductus  galactopboniB.  The  ductun 
lactifenis  taking  its  course  beneath  the  areola,  dilates  into  an  elongated  mc 
or  ampalla,  iacculu$  vcl  linvt  larti/rrut,  and  reaching  the  ba«e  of  the  mamilla,  . 
contracts  in  size  and  bends  outwards  into  that  process  to  terminate  at  its  cx- 
tremitj  by  a  small  aperture.  At  the  point  of  escape  from  the  lobe,  the  lacteal 
duct  meesnreB  from  one  to  two  lines  in  diameter;  Uie  lacteal  sac  is  double  that 
riie :  within  the  mamilla  the  duet  measures  between  half  a  lioe  and  a  lioe,  and 
the  excretory  aperture  about  one  quarter  of  a  line.  There  are  from  15  to  25 
ducts  in  the  nipple,  a  number  correBpondiDg  with  the  number  of  lobes  com- 
poainj;  the  gland. 

The  gland -vesicles  are  held  together  by  a  dense  white  areolar  timue,  which 
unites  the  lobules  into  lobes,  and  connects  the  different  lobes  with  each  other, 
forming  a  covering  for  the  whole,  and  being  itself  surrounded  with  adipose 
tissue.  The  lactiferous  ducts  are  composed  of  areolar  tissue,  which  is  homo- 
geneous internally,  and  fibrillated  and  nucleated  and  mingled  with  elastic  fibres 
externally.  Rloreover, according  to  Uenlf,  there  is  an  indication  of  longitudinal 
smooth  muscular  fibre.  The  fibrous  coat  of  the  lactiferous  tubes  is  plaited,  and 
their  interior  lined  by  a  columnar  epithelium. 

The  mamilla  or  nipple  is  covered  by  a  thin  epidermis,  presenting  more  or 
less  pigment  in  its  rete  mucosum ;  it  possesses  at  the  extremity  a  nomhcr  of 
papillae,  between  which  arc  the  lactiferous  openings,  and  it  is  composed  internally 
of  the  lactiferous  ducts,  united  t<^ether  and  surrounded  by  areolar  and  smooth 
muscular  tissue,  the  latter  giving  the  nipple  the  faculty  of  erection  and  rolnc- 
tioo.  The  integument  of  the  areola,  besides  possessing  a  colored  epidermis 
with  numerous  lai^e  sndoriparous  and  scbiparous  glands,  the  latter  associated 
with  fine  hairs,  is  also  provided  with  a  layer  of  smooth  muscular  fibre,  which 
gives  it  a  power  of  contraction. 

The  Ko-ttion  of  milk  is  effected  by  the  formation  of  oil-globules  in  tbo  epi- 
thelial cells  of  the  gland-vesicles;  the 

epithelial    cells    being    perfected,    are  [Fio.  302. 

pushed  outwards  and  displaced  by  a 
new  layer  of  similar  cells  which  form 
beneath  them;  they  arc  thus  carried 
forwards  into  the  lacteal  ducts,  where 
the  cell  bursts  and  gives  exit  to  its  oil- 
globules,  now  become  milic-fflobulei ; 
and  the  cell- membrane  and  nucleus  are 
lost.  These  milk-globules  suspended 
in  a  fluid,  the  mi/k-platma,  constitute 
fhe  milk.  Proviously  to  conception, 
the  mammae  only  secroto  a  yellowish 
viscid  mucus,  and  at  the  commence- 
ment of  lactation  the  milk  is  imperfect 
and  termed  coloilrum,  having  entering 
into  its  compooition  a  number  of  cells 
.  tilled  with  yellow  fat-globules,  named 

eoionlrum-corpuK-lei.  _  Mili.      MJIk.Kl..tn[«   ud   color lium-nr 

The  mnmmari/  gland  of  the  mile  is      patflai.  (be  luiur  bciiig  the  lorgeiL] 
rudimentary;  it  varies  in  size  from  a 
quarter  of  an  inch  to  two  inches  in  breadth,  by  one  to  three  lines  in  thickness. 
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It  is  firm  in  texture,  presents  do  divisioD  into  lobes,  aod  its  ducts  are  smtU 
without  dilatations,  and  terminate  in  gland-vesicles  larger  than  those  of  the 
female. 

The  development  of  the  mammary  gland  commences  at  the  fourth  or  fifth 
month  of  embryonic  life,  at  first  by  a  papilla  of  the  rete  mucosum,  which  subse- 
quently gives  off  primary  and  secondary  branches ;  the  papilla  and  its  branches 
are  for  a  time  solid;  but  as  development  advances  they  become  hollow  and 
invested  externally  by  a  fibrous  membrane.  At  birth  the  gland  measures  be- 
tween two  and  four  lines  in  breadth,  and  presents  from  twelve  to  fifteen  lobular 
divisions,  and  then  goes  on  gradually,  but  very  slowly,  increasing  in  bulk.  True 
gland-vesicles  do  not  make  their  appearance  until  the  period  of  mcnstruatioo, 
and  are  not  fully  developed  throughout  the  entire  gland  until  the  first  preg- 
nancy. After  the  period  of  child-bearing,  the  gland  gradually  degenorates,  the 
gland-vesicles  disappear,  and  in  old  age  the  organ  passes  into  a  state  of  atrophy, 
the  ducts,  with  their  epithelium  in  a  state  of  fatty  degeneration  alone  remain- 
ing, surrounded  by  a  cushion  of  fat  which  takes  the  place  of  the  glandular 
tissue. 

Vessels  and  Nerves,  —  The  mammas  are  supplied  with  Arteries  from  the  tho- 
racic branches  of  the  axillary,  the  intercostals,  and  internal  mammary ;  having 
entered  the  substance  of  the  gland  they  divide  into  capillaries,  which  constitute 
a  close  network  around  the  gland-vesicles.  The  Veins  form  an  incomplete  circle 
around  the  base  of  the  nipple,  circulus  venosus  Halleri,  from  which  larger  veins 
conduct  the  blood  to  the  circumference  of  the  gland,  and  by  these  communica- 
tions form  a  plexus  on  its  surface.  They  terminate  in  the  axillary  vein,  internal 
mammary,  intercostals,  and  jugular  veins. 

The  Lymphatics  are  abundant  in  the  integument  covering  the  mammae,  but  have 
not  yet  been  observed  in  the  structure  of  the  gland ;  they  take  the  coarse  of  the 
veins,  inwards,  to  the  anterior  mediastinal  glands;  and  outwards  along  the  bor- 
der of  the  pectoralis  major  to  the  axillary  glands. 

The  Nerves  of  the  mammary  gland  are  derived  from  the  anterior  cutaneoui? 
branches  of  the  second,  third,  and  fourth  intercostal  nerves ;  and  from  the  lateral 
cutaneous  branches  of  the  same  nerves. 


CHAPTER   XII. 
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The  medium  weight  of  a  child  of  the  full  period,  at  birth,  is  Reven  pounds, 
and  its  length  seventeen  inches;  the  extremes  of  weight  are  four  pounds  and 
three-quarters,  and  ten  pounds ;  and  the  extremes  of  measurement  fifteen  and 
twenty  inches.  The  head  is  of  large  size,  and  lengthened  from  before  back- 
wards; the  face  small.  The  upper  extremities  are  greatly  developed,  and  the 
thorax  expanded  and  full.  The  upper  part  of  the  abdomen  is  large,  from  the 
great  size  of  the  liver ;  the  lower  part  is  conical  and  small.  And  the  lower  ex- 
tremities arc  diminutive  in  proportion  to  the  rest  of  the  body.  The  externa) 
genital  organs  are  large,  and  fully  developed,  and  the  attachment  of  the  umbili- 
cus is  one  inch  further  from  the  vertex  of  the  head  than  from  the  soles  of  the 
feet ;  and  one  inch  further  from  the  ensiform  cartilage  than  from  the  symphysis 
pubis. 

Osseous  system. — The  development  of  the  osseous  system  has  been  treated 
of  in  the  first  chapter. 
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The  LiOAMENTOCS  SYSTEM  prescDta  DO  peooliarity  deserriog  of  remark. 

Mdecdlar  system.  — The  muBctes  of  the  fcetus  at  birth  are  lar^  aod  fally 
formed.  Thej  are  of  ft  lighter  color  than  those  of  the  adult,  aod  of  softer  tex- 
ture. The  tniDBverse  strite  on  the  fibres  of  animal  life  are  not  diatioguisbable 
antil  the  sixth  moDth  of  ftetal  life. 

Vascular  system.  — The  ciroulatiog  system  preseots  several  peculiarities: 
Istly,  in  the  heart;  there  is  a  eommanicatioD  between  the  two  suricles  by  nieaos 
of  tbe^orafnm  ovale.  2ndly,  in  the  artenal  system;  there  is  a  commanication 
between  the  pulmonary  artery  and  aroh  of  the  aorta,  by  mesas  of  a  large  trunli, 
the  ducltit  arteriotut.  Srdly,  also  in  the  arterial  system ;  the  internal  iliac 
arteries,  under  the  name  of  hypogastrio  and  umbilical,  are  continued  from  the 
fcetus  to  the  placenta,  to  which  they  return  the  blood  which  has  circulated  in 
the  system  of  the  fcetus.  4thly,  io  the  venous  system;  there  is  a  commnniea- 
tion  between  the  umbilical  vein  and  inferior  vena  cava,  called  the  duetui  venotut. 


r<ETAL     CIRCULATION. 


The  pure  blood  is  brought  from  the  placenta  by  the  umbifiral  vein.     The 
umbilical  vein  passes  through  the  umbilicus,  and  enters  the  liver,  where  it 
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F<ntL  CIRCDUTIOM.  1.  timbillisil  eord,  eontiatiitg 
or  umbilical  nin  and  two  ombilicBl  uUrini  pro- 
Mcding  from  lb<  pliccnt*  (I).  3.  Umbilical  tiId. 
dltlding  iota  briDcbeij  two  {i,  4),  to  b«  dUtributnl 
to  tba  ILver;  and  one  (S),  the  daotai  toddiiu,  which 
colon  the  inferior  T.na  »»  (g).  7.  PorUl  Tcin, 
nturnlog  tbs  blood  from  the  inUatino,  and  eomoiB. 
Dieating  with  the  right  hepatic  branch.  8.  Right 
■arielci  tba  eonrae  of  the  blood  ii  dcnated  b;  thu 
■iraw,  proceeding  from  B,  to  B,  the  led  auriele. 
10.  Left  Tcnlficle  ;  the  blood  rutlowlog  the  arrow  to 
the  arch  of  the  aorta  (11),  Io  be  diclribuled  throngh 
the  branehei  giren  off  by  the  areh  to  Ibe  licad  and 
apper  eitrcmilira.  The  arrowi  13  aod  13.  repre- 
■cnt  the  retnm  of  the  blond  from  Ibe  brad  and 
npper  eilrFmitlgt  throogh  the  Jognlar  and  ciibcU- 
viaa  Tcini.  to  the  ■nperinr  Tena  cava  (II),  Io  the 
right  auricle  (8),  and  Id  Ibe  coune  of  the  arrow 
throngh  the  right  rcniricle  (IS),  Io  the  palmoDary 
artarr  (IS).  IT-  Dnclai  inerinini,  which  appeart 
to  be  a  proper  continuation  of  the  polmonarr  arlerj; 
tbe  offpcti  at  curb  tide  are  Ibe  right  and  lelt  pul- 
noDar;  arierj ;    theie  are  of  eiircmel;  imall  lii* 

dlcidei  Inlo  tbe  common  Itiacf,  and  tbeie  into  lb* 
Intemal  iliaci,  or  b;pogiitiie  arteriei  (IB),  and 
retam  Ibe  blncd  along  the  ninbilical  cord  to  lb* 
placCDla;   while   lb*    other  dirldant,  Ihe    eilenal 

Tho  arrowi  at  the  Mrmlnalioni  of  tbeae  veMcli  mirii 
the  return  of  tho  tcdodi  blood  b;  the  Teina  to  lb* 

Inferior  coTa. 


dividea  into  several  branches;  two  or  three  of  these  branches  ai 
the  left  lobe;  one  branch  communicates  with  the  portal  vein  ii 
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fissure,  and  sapplies  the  right  lohe;  and  a  large  branch,  the  ductus  venattu, 
passes  directly  backwards,  and  joins  the  inferior  vena  cava.  In  the  inferior 
cava  the  pure  blood  becomes  mixed  with  that  which  is  returning  from  the  lower 
extremities  and  abdominal  viscera,  and  is  carried  through  the  right  auricle 
(guided  by  the  Eustachian  valve)  and  through  the  /orameH  ovale,  into  the  left 
auricle.  From  the  left  auricle  it  passes  into  the  left  ventricle,  and  from  the  left 
ventricle  into  the  aorta,  whence  it  is  distributed  by  means  of  the  carotid  and 
subclavian  arteries,  principally  to  the  head  and  upper  extremities.  From  the 
head  and  upper  extremities,  the  impure  blood  is  returned  by  the  superior  vena 
cava  to  the  right  auricle ;  from  the  right  auricle,  it  is  propelled  into  the  right 
ventricle;  and  from  the  right  ventricle  into  the  pulmonary  artery.  In  the 
adult,  the  blood  would  now  be  circulated  through  the  lungs,  and  oxygenated ; 
but  in  the  foetus  the  lungs  are  solid,  and  almost  impervious.  Only  a  small 
quantity  of  blood  passes  therefore  into  the  lungs;  the  greater  part  courses 
through  the  ductus  arteriosus,  into  the  commencement  of  the  descending  aorta, 
where  it  becomes  mingled  with  that  portion  of  the  pure  blood  which  is  not  sent 
through  the  carotid  and  subclavian  arteries. 

Passing  along  the  aorta,  a  small  quantity  of  this  mixed  blood  is  distributed  by 
the  external  iliac  arteries  to  the  lower  extremities ;  the  greater  portion  is  con- 
veyed by  the  internal  iliac  or  hypogastric,  and  umbilical  arteries  to  the  pla- 
centa ;  the  hypogastric  arteries  pass  forwards  by  the  side  of  the  fundus  of  the 
bladder,  and  upwards  along  the  anterior  wall  of  the  abdomen  to  the  umbilicus, 
where  they  become  the  umbilical  arteries. 

From  a  careful  consideration  of  this  circulation,  we  perceive  — 

1st.  That  the  pure  blood  from  the  placenta  is  distributed  in  considerable 
quantity  to  the  liver,  before  entering  the  general  circulation.  Hence  arises  the 
abundant  nutrition  of  that  organ,  and  its  enormous  size  in  comparison  with 
other  viscera. 

2dly.  That  the  right  auricle  is  the  scene  of  meeting  of  a  double  current ;  the 
one  coming  from  the  inferior  cava,  the  other  from  the  superior,  ^nd  that  they 
must  cross  each  other  in  their  respective  course.  How  this  crossing  is  effected, 
a  cursory  examination  of  the  foetal  heart  will  show;  for  the  direction  of  entrance 
of  the  two  vessels  is  so  opposite,  that  they  may  discharge  their  currents  through 
the  same  cavity  without  admixture.  The  inferior  cava  opens  almost  direcUy 
into  the  left  auricle ;  and,  by  the  aid  of  the  Eustachian  valve,  the  current  in 
the  inferior  cava  is  almost  entirely  excluded  from  the  right  auricle. 

3dly.  That  the  blood  which  circulates  through  the  arch  of  the  aorta  comes 
directly  from  the  placenta ;  and,  although  mixed  with  the  impure  blood  of  the 
inferior  cava,  yet  is  propelled  in  such  abundance  to  the  head  and  upper  extremi- 
ties, as  to  provide  for  the  increased  nutrition  of  those  parts,  and  prepare  them, 
by  their  greater  size  and  development,  for  the  functions  which  they  are  required 
to  perform  at  the  instant  of  birth. 

4thly.  That  the  blood  circulating  in  the  descending  aorta  is  very  impure, 
being  obtained  principally  from  the  returning  current  in  the  superior  cava;  a 
small  quantity  only  being  derived  from  the  left  ventricle.  Yet  it  is  from  this 
impure  blood  that  the  nutrition  of  the  lower  extremities  is  provided.  Hence 
we  are  not  surprised  at  their  insignificant  development  at  birth ;  while  we  per- 
ceive the  providence  of  nature,  which  directs  the  nutrient  current,  in  abundance, 
to  the  organs  of  sense,  prehension,  and  deglutition,  organs  so  necessary,  even  at 
the  instant  of  birth,  to  the  safety  and  welfare  of  the  creature. 

After  birth,  the  foramen  ovale  becomes  gradually  closed  by  a  membranous 
layer,  which  is  developed  from  the  margin  of  the  opening  from  below  upwards, 
and  completely  separates  the  two  auricles.  The  situation  of  the  foramen  is  seen 
in  the  adult  heart,  on  the  septum  auricularum,  and  is  called  the  fossa  ovalis; 
the  prominent  margin  of  this  opening  is  the  annulus  ovalis. 

As  soon  as  the  lungs  have  become  inflated  by  the  first  act  of  inspiration,  the 
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blood  of  tbe  palmoDary  artery  courses  through  its  right  and  left  branches  into 
the  lungs,  to  be  returned  to  the  left  auricle  by  the  pulmonary  veins.  Thus  the 
pulmonary  circulation  is  established.  Then  the  ductus  arteriosus  contracts  and 
degenerates  into  an  impervious  fibrous  cord,  serving  in  after  life  simply  as  a 
bond  of  union  between  the  left  pulmonary  artery  and  the  concavity  of  the  arch 
of  the  aorta. 

The  current  through  the  umbilical  cord  being  arrested,  the  hypogastric  arte- 
ries likewise  contract  and  become  impervious.  The  umbilical  vein  and  ductus 
venosuSj  also  deprived  of  their  circulating  current,  become  reduced  to  fibrous 
cords,  the  former  being  the  round  ligament  of  the  liver,  and  the  latter  a  fibrous 
band  which  may  be  traced  along  the  fissure  of  the  ductus  venosus  to  the  inferior 
vena  cava. 

Nervous  system.  —  The  brain  is  very  soft,  almost  pulpy,  and  has  a  reddish 
tint  throughout ;  its  weight  at  birth,  relatively  to  the  entire  body,  is  as  one  to 
six,  and  the  difference  between  the  white  and  gray  substance  is  imperfectly 
marked.     The  nerves  are  firm  and  well  developed. 

ORGANS    OF    SENSE. 

Ej^e.  —  The  eyeballs  are  of  large  size  and  well  developed  at  birth.  The  pupil 
is  closed  by  a  vascular  membrane  called  the  membrana  pupiUaris,  which  disap- 
pears at  about  the  seventh  month.  Sometimes  it  remains  permanently,  and 
produces  blindness.  It  consists  of  two  thin  membranous  layers,  between  which 
the  ciliary  arteries  are  prolonged  from  the  edge  of  the  iris,  and  form  arches  and 
loops  by  returning  to  it  again,  without  anastomosing  with  those  of  the  opposite 
side. 

The  removal  of  the  membrane  takes  place  by  the  contraction  of  these  arches 
and  loops  towards  the  edge  of  the  pupil.  The  capstde  of  the  lens  is  extremely 
vascular. 

Ear.  —  The  ear  is  remarkable  for  its  early  development ;  the  labyrinth  and 
ossioula  auditiis  are  ossified  at  an  early  period,  and  the  latter  are  completely 
formed  before  birth.  The  only  parts  remaining  incomplete  are  the  mastoid 
cells,  and  meatus  auditorius.  The  membrana  tympani  in  the  fcetal  head  is 
very  oblioue,  occupying  almost  the  basilar  surface  of  the  skull ;  hence  probably 
arises  a  aeficient  acuteness  in  the  perception  of  sound.  It  is  also  extremely 
vascular. 

Nose,  —  The  sense  of  smell  is  imperfect  in  the  infant,  as  may  be  inferred 
from  the  small  capacity  of  the  nasal  fossae,  and  the  non-development  of  the  eth- 
moid, sphenoid,  frontal,  and  maxillary  sinuses. 

THYROID    OLAND. 

The  Thyroid  gland  is  of  large  size  in  the  foetus,  and  is  developed  by  two 
lateral  halves,  which  approach  and  become  connected  at  the  middle  line  so  as  to 
constitute  a  single  gland.  It  is  doubtful  whether  it  performs  any  special  func- 
tion in  foetal  life. 

THYMUS    OLAND. 

The  Thymus  gland '  consists  ''  of  a  thoracic  and  a  cervical  portion  on  each 
Bide.  The  former  is  situated  in  the  anterior  mediastinum,  and  the  latter  ia 
placed  in  the  neck  just  above  the  first  bone'  of  the  sternum  and  behind  the 

1  Id  the  description  of  this  gland  I  ha^e  followed  the  account  of  it  given  hj  Sir  Astley 
Cooper  in  his  celebrated  mooogmph  **0n  the  Anatomy  of  the  Thymus  Gland/*  \%Z'l. 


592  THVMUB    OLAKD. 

aremo-hproidei  and  etcrDo-thjroidci  nmscles."  It  eiteods  upwardB  from  tli« 
fDorth  nb  as  high  ta  the  thyroid  glaod,  rceting  a^ioBt  the  pericardiatn,  Mpa- 
nit«d  from  the  arch  of  the  aorta  and  great  veasels  by  the  tlioracio  ftacia,  and 
lying  at  each  side  of  the  tnchea  in  the  neck. 

Although  described  uanally  as  a  single  gland,  it  consists  actually  of  two  late- 
ral,  almost  symmetrical  glands,  connected  with  each  other  by  areolar  tissne  only, 
and  having  no  stmcturat  commanication ;  they  may  therefore  be  "  properly 
called  a  right  and  left  tbymuB  gland." 

The  thymus  is  perceptible  as  early  as  the  seventh  week  of  embiyonio  eiiat- 
ence,  and  continues  gradually  increasing  trith  the  growth  of  the  foetua  antil  the 
seventh  month.  At  the  eighth  month  it  is  large ;  during  tbe  ninth,  it  under- 
goes a  sudden  change,  assumes  a  greatly  increased  size,  and  at  birth  weighs  210 
grains.  After  birth  it  continues  to  enlarge  until  the  eipiratiou  of  the  second 
ycsr,  when  it  ceases  to  grow,  and  begins  to  diminish  between  the  eighth  and 
twelfth  year ;  being  often  well  developed  at  tbe  age  of  twenty,  and  only  disap- 
pearing entirely  before  forty. 

Tbe  thymus  is  a  blood-vascular  gland,  composed  of  lobules  disposed  in  a  spini 
form  around  a  central  canfll.  The  lobules  are  held  together  by  a  firm  areolar 
tissue  ("  reticulated "),  and  tbe  entire  gland  is  inclosed  in  a  coane  areolar 
capsule. 

The  Iiobutrt,  somewhat  more  than  a  quarter  of  an  inch  in  diameter,  of  a 
rounded  and  pyriform  shape,  are  composed  of  smaller  lobules,  nnd  the  amalter 

Fio.  894. 


I 

!ectk.» 

or    THI 

ITIIT 

Hl'H  Ol 

[.AND  KT  TBI 

!  ErODTB  HOMR. 

(Thii 

1  Ago  re, 

■ndth 

e  ■nccMding, 

rtdrair 

D    wilb 

tbs  1 

kind  p 

f  Sir  Aillej  Coc 

of  hi* 

prepu 

ibe 

Dde  by  eirA>t1(;him»ir.]     1.  C 

orrioBl 

porlioi 

11  of  1] 

»  gl., 

id;  tit 

iod 

100  Dft 

D  Inter 

al  glnnd,  i, 

<ho<ra.    2.  S«re 

lorjo*' 

111  icon 

on  tho 

rbMoT 

lbs 

itstioD 

t   thoK 

>,h^tI^ 

red  (r.  .11  p 

nrU  of  tbe  lectic 

•n.     8. 

3.  Pore 

■  or  op 

.onmn 

ottiu 

•eerelorj'  c 

lelli  an 

d    PQI 

iioh«<; 

Ibty  nr.  . 

o<a  dl>perMd  01 

1  lh<  -bolt  in 

of  tin 

great  oenlral  mtii 

IT  on 

)ir.    Tbeooi 

lUnnitjortbtrt 

MTTOir 

in  thai 

ow»r  oi 

rlhoru 

rf.por- 

tioi 

loftbd 

gl-rd, 

wilh 

Iheoo 

rvicl  porll. 

)D,  ii  i»D  in  tba 

tgOTt. 

lobula,  which  are  hollow  in  the  inlerior,  are  made  up  of  small  round  or  pdy- 
gonal  solid  masses,  the  g/and-yrantdet  or  ocint.  The  gland- gran olea,  Kft- 
rate  externally,  are  adherent  by  their  inner  borders,  and  inclose  the  cavity  of  tht 
smaller  lobule,  tbe  "  ttcretor^  cell;"  tbe  secretory  celts  open  into  the  "poueh" 
or  cavity  of  the  lobules,  and  the  pouches  of  the  lobules  open  into  the  centnt 
canal  or  cavity,  "  the  mervoir  of  the  thr/miii." 

The  substance  of  the  thymus  is  contained  in  the  gland-granules,  of  whieh  lbs 
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walla  of  the  oi^n  are  constincted ;  this  substance  is  of  a  grayish-white  color, 
■oft,  ahont  a  quarter  of  a  lioe  in  thidcDesB,  and  placed  between  two  membranes, 
a  thin  fibrous,  almost  homo^neous  membrana  propria  externally,  which  invesu 
each  separate  lobnle,  and  is  contioued  over  the  eotire  gland ;  aod  a  thin  vascu- 
lar membrane  ioteroally,  coosiBtiog  of  a  plexus  of  bloodvessels  held  together  by 
a  small  quantity  of  areolar  tissue.  The  proper  substance  of  the  gland  is  com- 
posed of  cells,  free  nuclei,  hloodoeurh,  and  a  small  quantity  of  areolar  liuae. 
The  cells  are  pale,  sometimes  nuckatcd,  and  sometimes  without  nuclei,  con- 
tainiag  a  few  scattered  fat-grannlcs,  and  sometimes 
filled  with  fat.     The  free  nuclei,  more  Duncrons  Fio.  895. 

than  the  cells,  are  round  and  slightly  flattened,  filled 
with  homogeneous  clear  contents,  and  sometimes 
famished  with  a  nucleolus.  The  arteries  form  a 
plexus  near  the  surface  of  the  internal  cavity,  from 
which  brauchca  are  seat  into  the  lobules,  and  from 
the  lobules  into  the  smaller  lobules  and  granules, 
the  Teesela  always  preserving  their  position  at  the 
internal  part  of  theglandn1arwall,and  terminating 
in  a  close  capillary  network. 

When  either  gland  is  carefmlly  unravelled  by 
removing  the  areolar  capsule  and  vesseb,  which 
retain  the  lubules  in  contact,  the  reservoir,  from 
being  folded  in  a  serpentine  manner  upon  itself, 
admits  of  being  drawn  out  into  a  lengthened 
tubular  corrf,'  around  which  the  lobules  ore  clus- 
tered in  a  spiral  manner,  and  resemble  knots  on  a 
cord,  or  a  string  of  beads. 

The  internal  cavi'fi/,  or  rettrvoir,  which  is  most 
commonly  a  lengthened  canal,  but  sometimes  a 
rpace  of  moderate  breadth,  has  a  similar  structure 
to  the  walls  of  the  lobules,  the  external  fibrous 
membrane  being  thicker  and  stronger,  and  the 
granular  substance  thinner,  and  provided  with  a 
plexus  of  large  vessels.  On  its  internal  surface  are 
seen  the  apertures  or  "poret"  of  the  "pouches" 
and  "secretory  cells,"  each  pore  being  surrounded 
by  a  vascular  mesh,  which  forms  a  slightly  prom- 
inent rim ;  but  them  is  do  epithelium,  and 
nothing  analogous  in  structure  to  a  mucous 
membrane. 

The  eonttnU  of  the  cavity  of  the  thymus  are  a 
whitish  and  milky  albuminoos  fluid,  slightly  acid, 
and  containing  in  suspension  an  abundance  of 
free  nuclei,  with  isolated  relh,  and  when  the  gland 
is  on  the  decline,  certain  peculiar  bodies,  first 
noticed  by  Hassall,  and  named  concentric  corptaclet. 
The  free  nuclei  are  globular  and  oval  in  form, 
nnevea  in  outline,  various  in  size,  and  provided 
with  a  small  central  nucleus.  The  coDcentrio 
corpoBcles,  which  appear  with  the  decline  of  the 
glaod,  have  a  thick  cooceotrically  striated  coll-  Tcin. 
membrane  and  granular  contents,  while  others, 
much  brger,  consist  of  several  of  the  former  inclosed  in  a  common  envelop,  also 

>  See  Plates  in  Sir  Astle;  Cooper'i  work. 
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concentrically  striated.  They  are  met  with  near  the  wall  of  the  cavity,  and  pro- 
bably result  from  some  alteration  of  the  elements  of  the  granular  substances  asso- 
ciated with  the  degeneration  of  the  gland.  They  are  allied  to  the  bodies  termed 
corpora  ami/Iacea,  found  in  the  brain. 

In  the  human  foetus,  the  thymic  fluid  was  found  by  Sir  Astley  Cooper  in  too 
small  proportion  to  be  submitted  to  chemical  analysis.  But  the  thymic  fluid  of 
the  foetal  calf,  which  exists  in  great  abundance,  gave  the  following  analytical ' 
results :  one  hundred  parts  of  the  fluid  contained  sixteen  parts  of  solid  matter, 
which  consisted  of,  — 

Incipient  fibrine. 

Albumen, 

Mucous  and  muco-extractive  matter. 

Muriate  and  phasphate  of  potass, 

Phosphate  of  soda, 

Phosphoric  acid,  a  trace. 

The  Arteries  of  the  thymus  gland  are  derived  from  the  internal  mammary, 
superior  thyroid  and  inferior  thyroid.  The  Veins  terminate  in  the  left  vena 
innominata,  and  some  small  branches  in  the  thyroid  veins.  The  Nerves  are 
minute,  and  derived  chiefly,  through  the  internal  mammary  plexus,  from  the 
superior  thoracic  ganglion  of  the  sympathetic.  Sir  Astley  Cooper  also  saw  a 
branch  from  the  junction  of  the  pneumogastric  and  sympathetic  pass  to  the  side 
of  the  gland. 

The  Lymphatics  terminate  in  the  general  union  of  the  lymphatic  vessels  at 
the  junction  of  the  internal  jugular  and  subclavian  vein.  Sir  Astley  Cooper 
injected  them  once  only  in  the  human  foetus,  but  in  the  calf  he  finds  two  large 
lymphatic  ducts,  which  commence  in  the  upper  extremities  of  the  glands,  and 
pass  downwards  to  terminate  at  the  junction  of  the  jugular  and  subclavian  vein 
at  each  side.  These  vessels  he  considers  to  be  the  ^^  absorbent  ducts  of  the 
glands,  '  thymic  ducts  ;'  they  are  the  carriers  of  the  fluid  from  the  thymus  into 
*:he  veins." 

Sir  Astley  Cooper  concludes  his  anatomical  description  of  this  gland  with  the 
following  observations :  —  '^As  the  thymus  secretes  all  the  parts  of  the  blood, 
viz.,  albumen,  fibrine,  and  particles,  is  it  not  probable  that  the  gland  is  designed 
to  prepare  a  fluid  well  fitted  for  the  foetal  growth  and  nourishment  from  the 
blood  of  the  mother,  before  the  birth  of  the  foetus,  and,  consequently,  before 
chyle  is  formed  from  food  ?  —  and  this  process  continuM  for  a  short  time  after 
birth,  the  quantity  of  fluid  secreted  from  the  thymus  gradually  declining  as 
that  of  chylification  becomes  perfectly  established." 


FOBTAL    LUNOS. 

The  Lungs f  previously  to  the  act  of  inspiration,  are  dense  and  solid  in  struc- 
ture, and  of  a  deep  red  color.  Their  specific  gravity  is  greater  than  water,  in 
which  they  sink  to  the  bottom;  whereas  lung  which  has  respired  will  .float  upoD 
that  fluid.  The  specific  gravity  is,  however,  no  test  of  the  real  weight  of  the 
lung,  the  respired  lung  being  actually  heavier  than  the  foetal.  Thus  the  weight 
of  the  foetal  lung,  at  about  the  middle  period  of  uterine  life,  is  to  the  weight 
of  the  body  as  I  to  60.'  But,  after  respiration,  the  relative  weight  of  the  long 
to  the  entire  body  is  1  to  30. 

*  This  analysis  was  conducted  by  Dr.  Dowler  of  Richmond. 
« Cruveilhier,  "Anatomic  Descriptiye,"  yoI.  ii.  p.  621 
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F(ETAL    HEART. 

Tho  Heart  of  tbe  foetus  is  large  in* proportion  to  the  size  of  the  body;  it  is 
ako  developed  very  early,  representing  at  first  a  simple  vessel,  and  undergoing 
yarioos  degrees  of  complication,  until  it  arrives  at  tbe  compound  character 
vhiob  it  presents  after  birth.  The  two  ventricles  form,  at  one  period,  a  single 
G8^ty,  which  is  afterwards  divided  into  two  by  the  septum  ventriculorum.  The 
two  auricles  communicate  up  to  the  moment  of  birth,  tbe  septum  being  incom- 
plete, and  leaving  a  large  opening  between  them,  the  foramen  ovale  (foramen 

of  Botal).'  ... 

The  Ductus  arteriosus  is  another  peculiarity  of  the  foetus  connected  with  the 
heart ;  it  is  a  communication  between  the  left  pulmonary  artery  and  the  arch 
of  the  aorta.  It  degenerates  into  a  fibrous  cord  after  birth,  from  the  double 
cause,  of  a  diversion  in  the  current  of  the  blood  towards  the  lungs,  and  from 
the  pressure  of  the  left  bronchus,  caused  by  its  distension  with  air. 


VISCERA    OF    THE    ABDOMEN. 

At  an  early  period  of  uterine  life,  and  sometimes  at  the  period  of  birth,  as  I 
have  twice  observed  in  the  imperifectly-developed  foetus,  two  minute  fibrous 
threads  may  be  seen  passing  from  the  umbilicus  to  the  mesentery.  These  arc 
the  remains  of  the  omphalo-mesenteric  vessels. 

The  Omphalo-mesenteric  are  the  first  developed  vessels  of  the  germ  :  they 
ramify  on  the  vesicula  umbilicalis,  or  yelk-bag,  and  supply  the  newly-formed 
alimentary  canal  of  the  embryo.  From  them,  as  from  a  centre,  the  general  cir- 
culating system  is  produced.  After  the  establishment  of  the  placental  circula- 
tion they  cease  to  carry  blood,  and  dvrindle  to  the  size  of  mere  threads,  which 
may  be  easily  demonstrated  in  the  early  periods  of  uterine  life ;  but  are  com- 
pletely removed,  excepting  under  peculiar  circumstances,  at  a  later  period. 

The  Alimentary  canal  is  developed  from  the  inferior  and  middle  layer  of  the 
germinal  membrane ;  the  former,  producing  the  mucous  membrane  with  its  epi- 
thelium and  glands ;  tho  latter,  the  muscular  and  serous  coats,  together  with 
the  vessels  and  nerves. 

The  Stomach  is  of  small  size,  and -the  great  extremity  but  little  developed. 
It  is  also  more  vertical  in  direction  the  earlier  it  is  examined,  a  position  that 
would  seem  due  to  the  enormous  magnitude  of  the  liver,  and  particularly  of  its 
left  lobe. 

The  Appendix  vermiformis  coeci  is  long  and  of  large  size,  and  is  continued 
directly  from  the  central  part  of  the  cul-de-sac  of  the  caecum,  of  which  it 
appears  to  be  a  constricted  continuation.  This  is  the  character  of  the  appendix 
caeci  in  the  highar  quadrumana. 

The  large  intestines  are  filled  with  a  dark  green  viscous  secretion,  called 
meconium  (jutpuav^  poppy),  from  its  resemblance  to  the  inspissated  juice  of  the 
poppy. 

The  Pancreas  is  comparatively  larger  in  the  foetus  than  in  the  adult. 

The  Spleen  is  comparatively  smaller  in  the  foetus  than  in  the  adult.  It  is 
developed  at  the  end  of  the  second  month  in  tho  foetal  meso-gastrium,  from  the 

1  Leonard  Botal,  of  Piedmont,  was  the  first  of  the  modems  who  gare  an  account  of 
tbii  opeoiog,  in  a  work  published  in  15G5.  His  description  is  very  imperfect.  The  fora- 
msm  was  well  known  to  Galen. 
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middle  layer  of  the  germinal  membrane ;  it  is  somewhat  lobulated  at  first^  and 
whitish  in  color^  but  soon  becomes  red  and  abundant  in  vessels. 


FOBTAL    LIVER. 

The  Liver  is  the  first  formed  organ  in  the  embryo^  consisting  primarily  of 
two  small  masses  of  cells,  appertaining,  the  one  to  the  epithelial,  the  other  to 
the  fibrous  coat  of  the  intestine.  The.  cells  rapidly  increase  in  number,  the 
epithelial  cells  forming  solid  cylinders  which  ramify  and  anastomose  with  each 
other,  and  finally  constitute  the  secretory  portion  of  the  gland;  the  other  cells, 
included  within  the  network  of  the  former,  constituting  the  areolar  and  vascu- 
lar structure  of  the  organ.  Subsequently  the  solid  cylinders  are  hollowed  in 
their  interior,  and  form  the  biliary  ducts.  Dr.  Ilandfield  Jones  considers  the 
liver  to  take  its  origin  independently  of  the  intestine,  namely,  from  the  gall- 
bladder, which  is  at  first  solid,  like  the  columns  of  cells  above  described,  and 
gives  ofi*  two  branches,  one  to  join  the  intestine,  while  the  other  is  developed 
into  the  liver.  At  the  third  week  the  liver  fills  the  whole  abdomen,  and  is  one- 
half  the  weight  of  the  entire  embryo.  At  the  fourth  month  the  liver  is  of 
immense  size  in  proportion  to  the  bulk  of  the  fcctus.  At  birth,  it  is  of  very 
large  size,  and  occupies  the  whole  upper  part  of  the  abdomen.  The  left  lobe  is 
as  large  as  the  right,  and  the  falciform  ligament  corresponds  with  the  middle 
line  of  the  body.  The  liver  diminishes  rapidly  after  birth^  probably  from  oblit- 
eration of  the  umbilical  vein. 


KIDNEYS    AND    8  U  PR  A-R  E  N  AL  C  APS  U  L  E  8. 

The  Kidneys  present  a  lobulated  appearance  in  the  foetus,  which  is  their 
permanent  type  among  some  animals,  as  the  bear,  the  otter,  and  cetacea. 

The  Supra-renal  capsules  are  organs  which  appear,  from  their  early  and  con- 
siderable development,  to  belong  especially  to  the  economy  of  the  foetus.  They 
are  distinctly  formed  at  the  second  month  of  embryonic  life,  and  are  greater  in 
size  and  weight  than  the  kidneys.  At  the  third  or  fourth  month,  they  are 
equalled  in  bulk  by  the  kidneys ;  and  at  birth  are  about  one-third  less  than 
those  organs. 


VISCERA    OF    THE    PELVIS. 

The  Bladder  in  the  foetus  is  long  and  conical,  and  situated  altogether  above 
the  upper  border  of  the  ossa  pubis,  which  are  as  yet  small  and  undeveloped.  It 
is,  indeed,  an  abdominal  viscus,  and  is  connected  superiorly  with  a  fibrous  cord, 
called  the  vrachus,  of  which  it  appears  to  be  an  expansion. 

The  Urachus  is  continued  upwards  to  the  umbilicus,  and  becomes  connected 
with  the  umbilical  cord.  In  animals  it  is  a  pervious  duct,  and  is  continuous 
with  one  of  the  membranes  of  the  embryo,  the  allantois.  It  has  been  found 
pervious  in  the  human  foetus;  and  the  urine  has  been  known  to  pass  through 
the  umbilicus.     Calculous  concretions  have  also  been  found  in  its  course. 

The  UteruSy  in  the  early  periods  of  embryonic  existence,  appears  bifid,  from 
the  large  size  of  the  Fallopian  tubes,  and  the  small  development  of  the  body 
of  the  organ.  At  the  end  of  the  fourth  month,  the  body  assumes  a  larger  bulk, 
and  the  bifid  appearance  is  lost.  The  cervix  uteri  in  the  foetus  is  larger  than 
the  body  of  the  organ. 
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The  Ovaries  are  situated,  like  the  testicles,  in  the  lumhar  region,  Dear  the 
kidDcys,  and  descend  from  thence,  gradually,  into  the  pelvis. 


TESTES. 

The  TeUicles  in  the  emhrjo  are  situated  in  the  lumhar  regions,  immediately 
in  front  of  and  somewhat  helow  the  kidneys.  They  have,  connected  with  them 
ioferiorly,  a  peculiar  structure,  which  assists  in  their  descent,  and  is  called  the 
gubernaculum  testis. 

The  Gubernaculum  is  a  soft  and  conical  cord,  composed  of  areolar  tissue,  con- 
taining io  its  areolae  a  gelatiniform  fluid.  In  the  abdomen  it  lies  in  front  of  the 
psoas  muscle,  and  passes  along  the  spermatic  canal,  which  it  serves  to  distend 
for  the  passage  of  the  testis.  It  is  attached  by  its  superior  and  larger  ex- 
tremity to  the  lower  end  of  the  testis  and  epididymis,  and  by  the  inferior  ex- 
tremity to  the  bottom  of  the  scrotum.  The  gubernaculum  is  surrounded  by  a 
thin  layer  of  muscular  fibres,  the  cremaster,  which  pass  upwards  upon  this  body 
to  be  attached  to  the  testis.  Inferiorly  the  muscular  fibres  divide  into  three 
processes,  which,  according  to  Curling,'  are  thus  attached  :  ^*  The  external  and 
broadest  is  connected  to  Poupart's  ligament  in  the  inguinal  canal ;  the  middle 
forms  a  lengthened  band,  which  escapes  at  the  external  abdominal  ring,  and 
descends  to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos ;  the  internal 
passes  in  the  direction  inwards,  and  has  a  firm  attachment  to  the  os  pubis  and 
sheath  of  the  rectus  muscle.  Besides  these  a  number  of  muscular  fibres  are 
reflected  from  the  internal  oblique  on  the  front  of  the  gubernaculum." 


Fio.  896. 


Fio.  897. 


Fio.  396.  —  Diagram  illustratiho  the  descent  of  tbe  testis.  1.  Testis.  2.  Epididj 
mi».  3,  3.  Peritoneum.  4.  Pouch  formed  around  the  testis  by  the  peritoneum,  the  future 
cavitj  of  the  tunica  vaginalis.  5.  Pubio  portion  of  the  cremaster  attached  to  the  lower  part 
of  tbe  testis.  6.  Portion  of  the  cremaster  attached  to  Poupart's  ligament  The  mode  of 
eTer>ion  of  the  cremaster  is  shown  by  these  lines.  7.  Gubernaculum  attached  to  the  bottom 
of  the  scrotum,  and  becoming  shortened  bj  the  contraction  of  the  muscular  fibres  which 
surround  it.     8,  8.  Cavitj  of  the  scrotum. 

Fio.  397.  —  Ix  this  fiqurb  the  testis  has  completed  its  descent.  The  gnbemaculnm 
is  shortened  to  its  utmost,  and  the  cremaster  completely  everted.  The  pouch  of  peritoneum 
above  the  testis  is  compressed  so  as  to  form  a  tubular  canal,  s.  A  dotted  line  marks  the 
point  at  which  tbe  tunica  vaginalis  will  terminate  iuperiorlj ;  and  the  figure  2  its  cavity. 
3.  Peritoneal  cavity. 

The  Descent  of  the  testicle  is  gradual  and  progressive.     Between  the  fifth  and 
sixth  month  it  has  reached  the  lower  part  of  the  psoas  muscle,  and,  during  the 

i**On  the  Structure  of  the  Gubernaculum,"  &c.,  by  Mr.  Curling,  Lecturer  on  Morbid 
Anatomy  in  the  London  Hospital.     Lancet,  vol.  ii.  1840-41,  p.  70. 
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Beventli,  makes  its  way  through  the  spermatic  canal,  and  descends  into  the 
scrotum. 

While  situated  in  the  lumbar  region,  the  testis  and  gubernaculum  are  placed 
behind  the  peritoneum  by  which  they  are  invested  upon  their  anterior  surface 
and  sides.  As  they  descend,  the  investing  peritoneum  is  carried  downwards 
with  the  testis  into  the  scrotum,  forming  a  lengthened  pouch,  which  by  its  upper 
extremity  opens  into  the  cavity  of  the  peritoneum.  The  upper  part  of  this 
pouch,  being  compressed  by  the  spermatic  canal,*  is  gradually  obliterated,  the 
obliteration  extending  downwards  along  the  spermatic  cord  nearly  to  the  testis. 
That  portion  of  the  peritoneum  which  immediately  surrounds  the  testis  is,  by 
the  above  process,  cut  off  from  its  continuity  with  the  peritoneum,  and  is  termed 
the  tunica  vaginalis ;  and  as  this  membrane  must  be  obviously  a  shut  sac,  one 
portion  of  it  investing  the  testis,  and  the  other  being  reflected  so  as  to  form  a 
loose  bag  around  it,  its  two  portions  have  received  the  appellations  of  tunica 
vaginalis  propria,  and  tunica  vaginalis  reflexa. 

The  descent  of  the  testis  is  effected  by  means  of  the  traction  of  the  muscle  of 
the  gubernaculum,  the  cremaster.  "  The  fibres,"  writes  Mr.  Curling,  **  pro- 
ceeding from  Poupart's  ligament  and  the  obliquus  internus,  tend  to  guide  the 
gland  into  the  inguinal  canal ;  those  attached  to  the  os  pubis,  to  draw  it  below 
the  abdominal  ring ;  and  the  process  descending  to  the  scrotum,  to  direct  it  to 
its  final  destination."  During  the  descent,  "  the  muscle  of  the  testis  is  gradu- 
ally everted,  until,  when  the  transition  is  completed,  it  forms  a  muscular  en- 
velope external  to  the  process  of  peritoneum,  which  surrounds  the  gland  and 
the  front  of  the  cord."  *^  The  mass  composing  the  central  part  of  the  guberna- 
culum, which  is  so  soft,  lax,  and  yielding  as  in  every  way  to  facilitate  theti€ 
changes,  becomes  gradually  diffused,  and,  after  the  arrival  of  the  testicle  in  the 
scrotum,  contributes  to  form  the  loose  cellular  tissue  which  afterwards  exists  so 
abundantly  in  this  part."  The  attachment  of  the  gubernaculum  to  the  bottom 
of  the  scrotum  is  indicated  throughout  life  by  distinct  traces. 
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Allantois,  596 
Amphi-arthrosis,  180 
Ampulla,  480 
AmygdaUs  cerebelli,  305,  897 

fauoium,  522 
Anastomosis,  282 
Anderscb,  notice  of,  419 
Annulus  abdominalis,  214,  271 
albidus,  465 
membranie  tjmpani,  66 
OTalis,  495  590 
Antihelix,  473 
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pylori,  527 
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Aponeurosis,  135,  168 
Apophysis,  47 

Apparatus  ligamentosus  colli,  141 
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Aquseductus  cochlese,  483 
Aquscductus  Testibuli,  480 
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Arachnoid  membrane,  386,  403 
Arantius,  notice  of,  497 
Arbor  Titss  cerebelli,  398 

uterina  580 
Arch,  femoral,  279 

palmar,  superficial,  318 

plantar,  338 
Arciform  fibres,  374,  401 
Arcus  aortfe,  286 

cruralis,  214 
Areola,  586 
Areolar  tissue,  134 
^imold,  Frederick,  researches,  451 
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general  anatomy,  281 
structure,  283 

anastomotioa  brachialis,  810 
femoralis,  838 

angular,  292 

aorta,  286 

articulares  genu,  884 

auditiTa,  303 

auricular  anterior,  295 
posterior,  294 

aullary,  307 

basilar,  303 

brachial,  310 

bronchial,  316,  514 

bulbo-urethralis,  327 

calcanean,  338 

oapsulares,  322 

cardiacsB,  288,  344 

carotid  common,  289 . 
external,  290 
internal,  298 

carpal  radial,  311 
ulnar.  315 

caTemosi,  327 

centralis  retins,  300,  468 

cerebellar,  804 

cerebral,  300,  304 

cervicalis  ascendens,  306 
profunda,  307 
superficialis,  306 

choroidcan,  301,  305 

ciliary,  300,  468 

circumflex  femoris,  832 
humeri,  309 
ilii,  328,  331 

coccygeal,  325 

coeliac,  317 

colic,  320,  322 

comes  nerri  ischiatici,  825 

comes  nerri  phrenici,  305 

communicans  cerebri,  801 

coronaria  cordis,  288 
labii,  293 
Tentriculi,  817 

corporis  bulbosi,  327 
caTernosi,  327 

cremasteric,  328 

crico-thyroid,  292 

cubitalis,  313 

cystic,  319 

denUl,  297 

diaphragmaticfls,  317 

digitales  maniks,  315 
pedis,  339 

dorsales  pollicis,  313 

dorsalis  hallucis,  336 
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Abtkbxks  —  continued. 
dorsalis  indicifl,  818 

lingu8e»  292 

nasi,  800 

pedis,  885 

penis,  827 
dorsalis  scapulsB,  806,  809 
emulgent,  823 
epigastric,  828 

superficial,  881 
ethmoidal,  800 
facial,  292 
femoral,  829 
fronUl,  800 
gastric,  817,  820 
gastro-duodenalis,  818 
gastro-epiploica  dextra,  818 

sinistra,  820 
gluteal,  825,  827 
hsemorrhoidal,  822,  825,  826 
external,  826 
helicine,  568 
hepatic,  317,  546,  550 
hypogastric,  824,  589 
ileo-colio,  320 
iliac,  common,  323 
external,  828 
internal,  824 
ilio-lumbar,  827 
infra-orbital,  297 
innominata,  289 
intercostal,  816 

anterior,  805 
superior,  807 
interosseous,  815 
intestini  tenuis,  820 
ischiatic,  325 
labial,  298 
lachrymal,  299 
laryngeal,  292 
lateralis  nasi,  298 
lienalis,  819 
lingual,  292 
lumbar,  323 
magna  pollicis,  886 
malleolar,  885 
mammary,  588 

internal,  805 
masseteric,  297 
mastoid,  294 
maxillary  internal,  295 
mediastinal,  805,  816 
meningea,  anterior,  299,  385 
inferior,  294,  385 
media,  297,  385 
parya,  297,  385 
posterior,  294,  803,  885 
mesenteric,  820 

inferior,  821 
metacarpal,  813,  815 
metatarsal,  886 
musculo-phrenic,  305 
nasal,  293,  297,  800,  460 
Dutritia  humeri,  311 

tibisB,  888 
obturator,  325 
occipital,  294 


Abtebies  —  continued. 
oesophageal,  816 
ophthalmic,  299 
orbital,  295 
ovarian,  820,  580 
palatina  descendens,  298 

inferior,  293 
palatina  superior,  298 
palpebral,  800 
pancreatica  mag^a,  819 
pancreaticsB  panrse,  819 
pancreatico-duodenalis,  819,  320 
parotidean,  294 
perforantes,  femoral,  832 
palmares,  813 
plan  tares,  889 
pericardiac,  305,  316 
perineal  superficial,  326 
peroneal,  387 
pharyngea  asoendens,  294 
phrenic,  317 
plantar,  338 
popliteal,  883 
princeps  cerTicis,  294 
pollicis,  318 
profunda  oenricis,  807 

femoris,  831 

humeri,  310 

penis,  827 
prostatic,  566 
pterygoid,  297,  298 
pterygo-palatine,  297 
pudic  external,  831 

internal,  326,  827 
pulmonary,  840,  514 
pyloric,  318 
radial,  811 
radialis  indicis,  813 
ranine,  292 
recurrens  interossese,  815 

radialis,  812 

tibialis,  835,  888 

ulnaris,  314 
renal,  328,  560 
sacra  lateralis,  827 

media,  328 
scapular  posterior,  306 
sigmoid,  822 
spermatic,  321,  828 
spheno-palatine,  297 
spinal,  808 
splenic,  819 
stemo-mastoid,  294 
stylo-mastoid,  294 
subclaTian,  301 
sublingual,  292 
submaxillary,  293 
submental,  293 
subscapular,  809 
superficialis  toIsb,  812 
supraorbital,  299 
supra-renal,  822,  556 
supra-scapular,  806 
sural,  384 
tarsea,  386 
temporal,  295 
temporales  profundie,  297 
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Abtkbibs — continued. 
thoracic,  308 
thymic,  694 
thyroideo  ima,  289 

inferior,  806 
media,  289 
superior,  292 
tibialis  antica,  834 
poHtica,  337 
transrersa  colli,  306 
faciei,  295 
humeri,  308 
perinei,  327 
Bcapulie,  806 
tympanic,  296,  299 
ulnar,  813 
umbilical,  824,  589 
uterine,  325,  580 
Taginal,  325 
Tasa  breria,  820 

intestini  tenuis,  320 
▼ertebrah  303 
vesical,  324,  56-1 
Vidian,  298 
Arthrodia,  180,  151 
Articulations,  131,  136 
Arytenoid  cartilages,  504 

glands,  509 
Auricles  of  the  heart,  494,  498 
Aurienlo-Tentricular  openings,  496,  499 
Axis,  eceliac,  817 
thyroid,  806 
Azit-cylinder,  370 


B. 


Bartholine*s  duct,  525 

glands,  585 
Base  of  the  brain,  898 
Bauhini,  vaWula,  532 
Bertini,  columns  of,  559 
Benelius,  analysis  of  bone,  41 
Biliary  ducts,  550,  553 
Bladder,  562,  576,  596 
Blastema,  533 
Bosks,  asymmetrical,  42 
MJgos,  42 

chemical  composition,  41 
corresponding,  42 
doTelopment,  44 
general  anatomy,  41 
lateral,  42 
number  of,  48 
structure,  42 
symmetrical,  42 
astragalus,  124 
atlas,  49 
axis,  50 
calcis,  124 
capitatum.  111 
carpus,  109 
claricula,  102 
coccyx,  57 

COStSB,  100 

coxa,  118 
cuboides,  126 
cuneiforms  carpi,  110 
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Bones  —  continued. 

cuneiforme  tarsi  externum,  125 

internum,  126 
medium,  126 
epistemalia,  188 
ethmoides,  70 
femur,  119 
fibula,  122 
frontale,  61 
humerus,  105 
hyoides,  98 
ilium,  114 
innominatum,  113 
ischium,  115 
jugale,  76 
lachrymale,  75 
magnum.  111 
malare,  76 

maxillare  inferius,  80 
superius,  72 
metacarpus,  112 
metatarsus,  127 
multangulum  migus,  110 
minus,  110 
nasi,  72 

nariculare,  108,  125 
oocipitale,  57 
orbiculare,  476 
palati,  77 
parietale,  60 
patella,  121 
phalanges  mantis,  118 

pedis,  128 
pisiforme,  110 
pubes,  115 
radius,  108 
sacrum,  55 
scaphoides  carpi,  109 
tarsi,  125 
scapula,  108 
semilunare,  109 
sesamoidea  mands,  129 
pedis,  129 
sphenoides,  67 
sternum,  99 

suprasternalia,  100. 187 
Uli,  124 
tarsus,  124 
temporale,  68 
tibia,  121 
trapezium,  110 
trapeioides,  110 
triquetra,  82 
turbinatum  inferius,  79 
superius,  71 
tympanicum,  66 
ulna,  107 
unciforme.  111 
unguis,  75 
vertebra  dentata,  50 

prominens,  50 
TertebrsB  cervical,  49 
dorsal,  51 
lumbar,  51 
vomer,  79 
Wormiana,  82 
Botal,  foramen  of,  595 
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Botal,  notice  of,  605 

Brachia  cerebrii  895 

Brain,  888 
sand,  895 

Bronchi,  509,  512 

Bronchial  cells,  512 

tubes,  509,  512 

Bronchocele,  510 

Brnnner's  glands,  540 

Bulb,  corpus  spongiosum,  568 

Bulbi  fornieis,  400 

Bulbous  part  of  the  urethra,  571 

Bulbns  aort»,  286 

olfactorius,  406 
rachidicus,  401 
YensB  jugularis,  849 

BurssB  muGOSffi,  186 

C. 

Cseoum,  529 

Calamus  scriptorius,  896 
Calcigerous  cells,  44 
Calices,  561 

Camper's  ligament,  275 
Canal  of  Fontana,  465 
Nuck,  588 
Petit,  467,  468 
SjlTius,  894 
Canals  of  Havers,  48 
Canthi,  469 
Capillaries,  282,  285 
Cupitula  laryngis,  504 
Capsule  of  Olisson,  519,  547,  549 
Capsules,  supra-renal,  556 
Caput  coli,  529 

gallinaginis,  569 
Cardia,  527 
Carpus,  105, 112 
Cartilage,  45,  182 

interarticular  of  claYicle,  151 

interarticular  of  jaw,  148 

interarticular  of  wrist,  155 

semilunar,  161 

xiphoid,  100 
Cartilages,  costal,  101,  146 
Cartilaginification,  45 
Caruncula  lachrjmalis,  471 

mamillaris,  406 

sublingualis,  525 
Caruncule  mjrtiformes,  585 
Casserian  ganglion,  410 
Cauda  equina,  404 
Cara,  vena,  854 
Cells,  bone,  44 

calcigerous,  44 
hepatic,  548 
Cellular  tissue,  184 
Jementum,  98 
Centrum  ovale,  888 
Cerebellum,  875,  896 
Cerebro-spinal  axis,  868 

fluid,  886,  403 
Cerebrum,  876,  887 
Ceruminous  glands,  475,  491 
Cervical  ganglia,  458 
Chambers  of  the  eye,  467 


Cheeks,  521 

Chemical  elements,  28 

Chiasma  nervorum  opticorum,  407 

Choana)  narium,  526 

Chorda  ductus  arteriosi,  340 

Chordae  longitudinales,  889 

tendinesd,  496,  500 

vocales,  506 

Willisii,  847 
Choroid  membrane,  464 

plexus,  889,  392,  896 
Cilia,  471 

Ciliated  epithelium,  584 
Ciliary  canal,  465 
Ciliary  ligament,  465 
processes,  465 
Circle  of  Willis,  805 
Circulation,  adult,  281,  494 

foetal,  589 
Ciroulus  tonsillaris,  420 

venosus  Halleri,  588 
Willisii,  805 
Clitoris,  584 
Clivus  Blumenbachii,  66 
Cochlea,  481 
Cocliac  axis,  817 
Colon,  580 
Colostrum,  587 
Columna  nasi,  459 
ColumnsB  cames,  496,  500 

papillares,  497 
Columnar  epithelium,  5.^4 
Comedones,  459 
Commissures,  894 

great,  888 
Conarium,  395 
Concha,  478 

Congestion  of  the  liver,  552 
Coni  renales,  559 

vasoulosi,  574 
Conjunctiva,  471 
Connective  tissue,  184 
Conus  arteriosus,  496 
Coraooid  process,  105 
Corium,  486,  585 
Cornea,  462 
Cornicula  laryngis,  504 
Comu  Ammonis,  891 
Cornua  of  the  ventricles,  891 
Corona  glandis,  567 
CoronsB  tubulorum,  588 
Coronary  valve,  495 
Corpora  albicantia,  400 

Arantii,  497.  500 

cavernosa  567 

geniculata,  898 

Malpighiana,  555,  559 

mil  miliaria.  400 

olivaria,  401 

pisiformia,  400 

pyramidalia,  878,  '401 

quadrigemina,  395 

restiformia,  401 

striata,  389 
Corpus  albicans,  588 

callosum,  877,  888 

cavernosum,  567 
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Corpus  — continued. 

ciliare,  4G5 

^entatum,  874,  379,  898,  401 

Ambriatum,  390,  392 

genioulatam,  393 

Highmorianum,  674 

lateam,  583 

nigniiD,  588 

psalloides,  392 

rhomboideum,  398 

spongiosum,  568 

striatam,  889 
Corpuscles  of  Purkinje,  42 
Corpuscula  amylacea,  396 

tactiis,  487,  480 
Costal  cartilages,  101 
Cotunnius,  notice  of,  481 
Cotyloid  carity,  116 
Cowper's  glands,  571 
Cranial  nenres,  405 
Cranium,  83 

area  of,  89 
Cribriform  fascia,  279 
Cricoid  cartilage,  504 
Crico-thyroid  membrane,  505 
Crura  cerebelli,  898,  401 

cerebri,  400 

diaphragmatis,  218 

penis,  567 
Crural  canal,  279 

ring,  279 
CryptsB  muoose,  537 
Crystalline  lees,  468 
Cumulus  proligerus,  583 
Cuneiform  cartilages,  504 
Cupola,  482 

Curling,  researches  of,  597 
Cuticle,  487 
Cutis,  486 
Cystic  duct,  553 
Cytoblast,  83,  487 

D. 

Dartos,  572 
Derbyshire  neck,  510 
Derma,  486 
Detrusor  urinse,  564 
Diaphragm,  218 
Diaphysis,  47 
Diarthrosis,  130 
Digital  caTity,  391 
Dorsi-spinal  veins,  350 
Ductus  ad  nasum.  473 

arteriosus,  589,  595 

Bartholini,  525 

communis  choledoohus,  553 

cysticus,  553 

ejaculatorius,  566.  576 

galactophorus,  586 

hepaticus,  553 

lactiferus,  587 

lymphaticus  dexter,  868 

pancremticus,  554 

prosUticus,  565,  569 

RiTiniani,  625 

Stenonii,  52f 


Ductus — continued. 

thoracicus,  367 

thymic,  594 

Yenosus,  689 
Duodenum,  528 
Dura  mater,  383,  403 

E 

Ear,  478,  691 

Ejaculatory  duet, '666,  576 
Elastic  tissue,  131,  283 
Ellis,  researches  of,  664,  665 
Enamel,  93 
Enarthrosis,  180 
Eneephalon,  883 
Endocardium,  502 
Endolymph,  483 
Ensiform  cartilage,  100 
Entoioon  follieulorum,  491 
Ependyma  yentriculorum,  396 
Epidermis,  487 
Epididymis,  678,  674 
Epigastric  region,  516 
Epiglottic  gland,  509 
Epiglottis,  504 

Epiglotto-hyoidean  ligament,  506 
Epiphysis,  47 
Epithelium,  533 
Erectile  tissue,  568 
Eustachian  tube,  447,  526 

valve,  495 
Eustachius,  notice  of,  495 
Eye,  462,  591 
Eyebrows,  469 
Eyelashes,  471 
Eyelids,  469 

F. 

Falciform  process,  278 
Fallopian  tubes,  681 
Fallopius,  notice  of,  681 
Falx  cerebelli,  884 

cerebri,  884 
Fascia,  general  anatomy  if,  268 

abdominal,  270 

anal,  275 

antibrachial,  277 

brachial,  276 

cervical,  269 

Cooperi,  271 

costo-clavioular,  270 

cribriform,  279 

cruralis,  280 

dentata,  892 

iliaca,  273 

intercolumnar,  214,  271 

ischio-pubica,  275 

ischio-rectal,  276 

lata,  277 

lumbar,  216 

lumbo-dorsalis,  202 

maniis  dorsalis,  277 

obturator,  275 

ocular,  178 

palmar,  277 
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Fascia — continued 

parotid,  269 

pelyica,  273 

perineal,  275,  276 

plantar,  281 

popliteal,  280 

propria,  280 

recto-vesical,  274 

spermatica,  214,  572 

supra-byoidean,  189,  270 

temporal,  269 

thoracic,  270 

transTersalis,  271 
Fasciculi  caneati.  374 

graciles,  374,  402 

innominati,  874,  396,  402 

siliquse,  874,  401 

teretes,  896,  402 
Fasciolse  cineres,  396 
Fauces,  522 
Femoral  arch.  279 

canal,  279 

hernia,  280 

ring,  279 
Fenestra  OTalis,  477 

rotunda,  477 
Fenestrated  membrane,  135,  284 
Ferrein,  pyramids  of,  559 
FibrsB  arciformes,  374,  401 
Fibres  of  the  heart,  500 
Fibrous  cartilage,  133 

interarticular  of  the  claricle,  151 
jaw,  143 
knee,  161 
wrist,  155 
Fibro-cellular  tissue,  134 
Fibrous  tissue,  134 
Filamentous  tissue,  86,  134 
Filum  terminal e,  403 
FimbrisB,  Fallopian,  581 
Fissure  of  Bich&t,  388 

longitudinal,  898 
of  Sylvius,  387,  899 
transTerse,  400 
Fissures  of  the  spinal  cord,  404 
Flocculus,  897 ' 
Foetal  circulation,  589 
Foetus,  anatomy  of,  588 
Follicles,  structure  of,  528 
Follicles  of  Cieberkuhn,  537 
Follicular  glands,  523 
Fontana,  notice  of,  465 
fontanel,  anterior,  62 
posterior,  59 
Foramen,  of  Dotal,  595 

csacum,  62,  401,  485 

commune  anterius,  892,  394 
popterius,  394 

Monro,  of,  389,  392,  394 

obturator,  116 

OTale,  589,  595 

saphenum,  278 

Soemmering,  of,  467 

thyroid,  116 

Winslow  of,  519 
Foramina  Thebesii,  494 
Forceps  cerebri,  404 


Fornix,  877,  392 
Fossa  ionominata,  478 

ischio-rectalis,  275. 

naricularis  urethrsB,  571 
pudendi,  584 

OYalis,  495 

Bcaphoidea,  473 
FoTea  OTalis,  278 

poplitea,  278 
Fourchette,  584 

Freena  epiglottidis,  484,  506,  522 
FrsBuulum  labiorum,  584 

yeli  mediillaris,  896 
FrsBnum  labii,  521 

lingusB,  484,  521 

pneputii,  567 
Funiculi  graciles,  874,  402 

siliqusB,  373,  401 
Funiculus  oliTaris,  378 


G. 


Galea  aponeurotica.  173 

capitis,  173 
Galen,  281 
Gall-bladder,  552 
Ganglia,  cerebrum,  of  the,  893 

cervical,  453 

lumbar,  458 

sacral,  458 

semilunar,  457 

structure  of,  379,  382 

thoracic,  456 
Ganglion  of  Andersoh,  41 0 

Arnold's,  451 

azygos,  458 

cardiac,  455 

carotid,  452 

Casserian,  410 

ciliary,  449 

Cloquet's,  451 

diaphragmatic,  457 

geniculare,  417 

impar,  458 

jugular,  419,  421 

lenticular,  449 

Meckel's,  450 

Mailer's,  419 

naso-palatine,  451 

ophthalmic,  449 

otic,  451 

petrous,  419 

Ribes,  of,  452 

semilunar,  457 

sphcno-palatine,  450 

submaxillary,  452 

thyroid,  358 

vertebral,  468 
Ganglion-cells,  879 
Gastro-colic  omentum,  519 
Gastro-hepatic  omentum,  519 
G astro-splenic  omentum,  520 
Genu  corporis  callosi,  888,  898 
Germinal  disk,  583 

eminence,  583 
tesicle,  583 
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Gimbernat's  ligament,  214 
GiDglynms,  180 
Gland,  epiglottic,  509 
pineal,  895 
pituitarj,  876,  400 
prostate,  565 
thymus,  591 
thyroid,  510,  59L 
Glands,  absorbent,  861 
(Aggregate,  589 
arytenoid,  509 
Bartholini,  585 
bronchial,  514 
Brunner's,  540 
ceruminous,  475 
concatenatsD,  862 
conglobate,  861 
Cowper*s,  571 
duodenal,  540 
follicular,  528,  588 
gastric,  587 
inguinal,  868 
lachrymal,  471 
lenticular,  588 
Lieberkuhn's,  537 
lingual,  485,  528 
lobulated,  524,  589 
lymphatic,  859 
mammary,  586- 
mesenteric,  866 
Meibomian,  471 
muciparous,  540 
odorifersB,  567 
oesophageal,  540 
Pacchionian,  847,  384 
parotid,  524 
pepsiniferous,  587 
Peyer's,  539 
pharyngeal,  540 
racemose,  524,  589 
saccular,  538 
saliTary,  524 
sebiparous,  490 
solitary,  588 
sublingual,  525 
submaxillary,  525 
sudoriparous,  491 
tracheal,  510 
tubular,  537 
uterine,  580 
Yesicular,  538 
GUndulse  odoriferse,  567 
Pacchioni,  847,  384 
Tysoni,  567 
Glandular  Tesicles,  524 
Glans  ditoridis,  585 

penis,  567 
Glenoid  cavity,  104 
Glisson,  notice  of,  519 
GUsson's  capsule,  519,  549 
Globus  major  epididymis,  573 
minor  epididymis,  578 
Glomeruli,  560 
Glottis,  508 

Goodsir,  researches  of,  94 
Goitre,  510 
Gomphosis,  130 


Graafian  yesicles,  582 

Gubernaculum  testis,  597 

Gums,  521 

Gyri  operti,  899 

Gyrus  fornicatus,  888,  891 

H. 
Hair,  489 
Harmonia,  82,  129 
Haversian  canals,  48 
Heart,  492,  595 
Helicine  arteries,  568 
Helicotrema,  482 
Helix,  478 
Hemispheres,  cerebral,  876,  887 

cerebellar,  875,  897 
Hepatic  cells,  548 

duct,  550,  558 
Hernia,  congenital,  272 

diaphragmatic,  218 
direct,  278 
encysted,  273 
femoral,  280 
infantilis,  273 
inguinal,  271 
scrotal,  273 
Hewson  on  ocular  muscles  and  fascia,  178 
Highmore,  notice  of,  574 
Hilton's  muscle,  507  • 

Hilum  lienis,  554 
renale,  558 
Hippocampus  major,  891 
minor,  891 
Histology,  82 
Homer's  muscle,  175 
Humors  of  the  eye,  467 
Hyaloid  membrane,  467 
Hymen,  585 

Hypochondriac  regions,  516 
Hypogastric  region,  516 
Hypophysis  cerebri,  400 


I. 

Ileo-csBcal  valve,  582 
Heo-colic  valve,  582 
Ileum,  528 
Iliac  regions,  516 
Immediate  principles,  28 
Incus,  476 
Infundibula,  561 
Infundibulum,  400,  406 
Inguinal  canal,  271 

region,  516 
Inosculation,  282 
Inscriptiones  tendinese,  217 
Interarticular  cartilages  of  the  clavicle,  151 

jaw,  148 


Intercolumnar  fibres,  214 
Intervertebral  substance,  188 
Intestinal  canal,  528 
Intestine,  large,  542 
small,  542 
Intumescentia  gangliformis,  417 


knee,  161 
wrist,  155 
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Iris,  465 

Isthmus  of  the  fauces,  522 

Iter  ad  infundibulum,  894 

ad  quartum  Tentriculum,  894 


J. 


Jacob*8  membrane,  466 
Jejunum,  51)8 
Joint,  ankle,  164 

elbow,  153 

hip,  159 

lower  jaw,  142 

knee,  IGO 

shoulder,  152 

wrist,  155 
Jones,  Wharton,  researches  of,  488 


K. 

Kidneys,  558,  596 

Krause,  researches  of,  226,  574 

L. 

Labia  majora,  584 
minora.  584 
Labyrinth,  479,  488 
Lachrymal  canals,  472 
gland,  471 
papilloe.  469,  472 
puncta,  469,  472 
sac,  472 

tubercles,  469,  472 
Lacteals,  360,  306 
LacunsB,  571 
Lacus  lachrymal! 8,  469 
Lamina  cinereu,  399 

cribrosa,  279,  462 
spiralis,  481 
Laqueus,  374,  895 
Laryngotomy,  505 
Larynx,  503 
Lateral  Tentricles,  896 
Lauth,  researches  of,  574 
Lee,  Dr.,  researches  of,  580 
Lens,  468 

Lenticular  ganglion,  449 
Levers,  282,  259 
Lieberkuhn's  follicles,  587 
Lien  succenturiatus,  554 
Ligament,  134 
Ligaments,  129,  134 
accessory,  145 
acromio-claYicular,  151 
alar.  141,  162 
ankle,  of  the,  164 
annular,  of  the  ankle,  280 

radius,  154 
wrist,  anterior,  157 
posterior,  ^277 
apieum,  189 

areuatum  externum,  220 
internum,  220 
arteriosum,  840 
Afitragalo-scaphoid,  165 


Ligaments  —  continued. 
atlo-axoid,  141 
bladder,  of  the,  274,  562 
brachio-cubitale.  153 
radial  e,  153 
breye  plantsa,  166 
oalcaneo-astragaloid,  165 
cuboid,  165 
scaphoid,  165 
Camper's,  275 
capsular  of  the  hip,  159 
jaw,  143 
rib,  144 
shoulder,  152 
thumb,  157 
carpal,  156 
carpi  Tolare,  156 
carpo-metacarpal,  157 
common  anterior,  137 
posterior,  138 
condylo-atloid,  140 
conoid,  151 
coracoid,  152 
coraco-Bcromial,  152 
clavicular,  151 
humeral,  152 
coronale,  154 
coronary,  154 

of  the  knee,  161 
corruscantia,  147 
costo-clavicular,  151 
coracoid,  270 
sternal,  145 
transverse,  144 
vertebral,  144 
xyphoid,  147 
cotyloid,  159 
crico-thyroidean,  505 
crucial,  161 
cruciatum,  280 
cruciform,  142,  280 
deltoid,  164 
dentatum.  408 
elbow,  of  the,  158 
Fallopii,  214 
fundiforme.  280 
Gimbemat's,  214 
glenoid,  152 
glosso-epiglottic,  506 
hip-joint,  of  the,  159 
hyo-epiglottic.  506 
ilio-femoral,  159 
ilio-lumbar,  147 
interarticular  of  ribs,  144 
inter-clavicular,  150 
intermuscular,  276,  278 
interosseous  calcaneo-astragaloid,  166 
carpal,  156 
peronco-tibial,  163 
radio-ulnar,  154 
interspinous,  139 
intertransverse,  139 
intervertebral,  138 
jaw,  of  the.  142 
knee,  of  the.  160 
laciniatum,  280 
larynx,  of  the,  505 
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LiOAMBNTS — continued. 

lateral,  of  the  ankle,  164 

elbow,  158 

jaw,  142 

knee,  IGO 

phalanges,  foot,  167 

phalanges,  hand,  158 

wrist,  156 
liTer,  of  the,  518,  544 
longam  plantse,  166 
Inmbo-iliao,  147 
lambo-saoral,  147 
metacarpal,  157 
metatarsal,  167 
mncosum,  162 
nuchsB,  200 
oblique,  154 
obtarator,  150 
occipito-atloid,  140 
axoid,  141 
odontoid,  141 
orbicular,  154 
palpebral,  470 
patellsB,  160 
perineal,  275 
peroneo-tibial,  .63 
phalanges,  of  the  foot,  167 
phalanges  of  the  hand,  158 
plantar,  long,  166 
short,  166 
posticum  Winslowii,  160 
Poupart's,  214 
processuum  obliquorum,  139 
pterygo-maxillary,  184,  194 
pubic,  149 
pubio-Tesicale,  275 
radio-ulnar,  154 
rhomboid,  151 
rotunda  uteri,  583 
rotundum,  hepatis,  545 
sacro-coccygean,  149 
sacro-iliac,  148 
sacro-ischiatio,  148 
sacro-Tertebral,  147 
spheno-maxillary,  142 
stellate,  144 
sternal,  147 
stemo-clavicular,  150 
Btemo-xyphoid,  147 
stjlo-maxillary,  143,  270 
subflaTa,  189 
sub-pubio,  149 
supra-scapular,  152 
supraspinous,  139 
suspensorium  dentis,  141 

hepatis,  544 

penis,  567 
Ursal,  165 
tarso-metatarsal,  167 
teres,  154,  159 
thyro-arytenoid,  505 
thyro-epiglottic,  506 
thyro-hyoidean,  505 
tibio-fibular,  163 

transTcrse  of  the  acetabulum.  1 59 

ankle,  164 
atlas,  141 


Ligaments — continued. 

transTerse  of  the  knee,  161 

metacarpus,  157 
metatarsus,  167 
scapula,  152 
semilunar  cartilages, 
161 

trapeioid,  151 

triangular,  158,  275 

tympanum,  of  the,  475 

uterus,  of  the,  578,  584 

yaginal,  158 

wrist,  of  the,  155 

Zinn,  of,  176 
Ligamentum  nuchsB,  200 
Limbus  luteus,  467 
Linea  alba,  213 
LinesB  semilunares,  213 

transTcrsffi,  214,  889,  396 
Linguetta  laminosa,  896 
Lips,  521 
Liquor  Cotunnii,  483 

Morgagni,  468 

Scarpa,  of,  483 
Littre,  glands  of,  577 
Liver,  548,  596 
Lobules  of  the  liver,  547 
Lobuli  testis,  574 
Lobulus  auris,  478 
Lobulus  pneumogastricus,  897 
Lobus  caudatus,  546 

quadratus,  646 

Spigelii,  546 
Locus  niger,  400 

perforatus,  899,  40'J 
Lower,  notice  of,  496 
Lumbar  fascia,  217 

regions,  516 
Lungs,  511,  594 
Lunula,  489,  497 
Lymphatic  glands  and  Tessels,  859 

axillary,  363 

bronchial.  865 

cardiac,  865 

cervical,  362 

concatenatse,  862 

head  and  neck,  862 

heart,  865 

iliac,  365 

inguinal,  863 

intestines,  366 

kidneys,  866,  561 

lacteals,  860,  8U6 

liver,  366 

lower  extremity,  308 

lungs  305,  514 

mammary,  365,  588 

mediastinal,  364 

mesenteric,  866 

pancreas,  866 

pelvic  viscera,  867 

popliteal.  364 

spleen,  360 

stomach,  866 

testicle,  367 

thymic,  594 

trunk,  864 
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Lymphatics — continued. 

upper  extremity,  868 

ateras,  of  the,  680 

viscera,  865 
L7ra,392 

M 

Malleas,  475 

Malpighian  oorpascles,  555, 559 

glomeruli,  559 

pyramids,  559 
MammsB,  586 
Mammary  gland,  586 
Mnstoid  cells,  477 
Matrix,  489 

Maxillo-pharyngeal  space,  194 
Meatus  auditorius,  64,  475 

urinarius,  female,  576,  585 
male,  567 
Meatuses  of  the  nares,  91,  461 
Meckers  ganglion,  450 
Meconium,  595 
Mediastinum,  514 

testis,  574 
Medulla  of  bones,  44 

innominata,  899 

oblongata,  874,  401 
Medullary  membrane,  44 
Meibomian  glands,  471 
Meibomius,  notice  of,  471 
Membrana  dentata,  408 

fusca,  464 

interossea,  154,  163 

nictitans,  471 

pigmenti,  405 

pupillaris,  591 

sacciformis,  155 

tympani,  475 
Membrane,  choroid,  464 

hyaloid,  467 

Jacob's,  466 

of  tho  ventricles,  896 
Membranous  urethra,  570 
Meniscus,  183 
Mesenteric  glands,  866 
Mesentery,  620 
Meso-colon,  519 
Meso-rectum,  520 
Metacarpus,  112 
Metatarsus,  127 
Milk,  secretion  of,  687 
Mitral  valves,  499 
Modiolus,  481 
Mons  Veneris,  584 
Morgagni,  notice  of,  468 
Morsus  diaboli,  581 
Mouth,  521 

Mucous  membrane,  structure,  531 
Muscles,  actions  of,  218,  221,  245,  266 
general  anatomy  of,  168 
development,  172 
structure,  169 

abdomen,  of  the,  218 

abductor  indicis,  245 

minimi  digiti,  248,  26d 
oculi,  177 


Muscles  —  continued, 

abductor  pollicis,  241,  242,  268 
accelerator  urines,  223 
accessorii,  181 
acoessorins,  204,  264 
adductor  brevis,  254 

longus,  254 

mag^us,  254 

minimi  digiti,  246 

oculi,  176 

poUicU,  248,  266 
alveolo-labialis,  184 
anconeus,  240 
anomalus,  180 
anterior  auriculae,  185 
antitragicus,  475 
arytenoideus,  506 
ary teno-epiglottideus,  607 
attollens  aurem,  185 

humeri,  282 

ocuU,  176 
attrahens  aurem,  185 
auricularis,  239 
azygos  uvulte,  195 
back,  of  the,  198 
basio-glossus,  191 
biceps  flexor  cruris,  255 
cubiti,  288 
bicipites,  244,  262 
biventer  oervicis,  205 
braohialis  antious,  283 
braohio-radialis,  238 
broncho-oesophagealis,  641 
buccinator,  184 
bulbo-cavernosus,  228 
caninns,  181 
oerato-glossus,  191 
cervicalis  ascendens,  204 

descendens,  204 
cervico-mastoideus,  202 
chondro-glossus,  191 
ciliaris,  175 

circumflexus  palati,  196 
oleido-mastoideus,  187 
coccygeus,  225 
oomplexus,  204 

parvus,  204 
compressor  naris,  180 
urethrsB,  224 
vesiculse  seminalis,  566 
constrictor  isthmi  fauoium,  192,  196 
pharyngis,  198 
urethre,  224 
vaginoe,  225 
ooraoo-braohialijs,  282 
oorrugator  supercilii.  175 
oosto-abdominalis,  214 
clavicularis,  229 
ooracoideus,  229 
scapularis,  229 
trachelins,  197 
cremaster,  216 

crico«arytenoideu8  lateralis,  606 

posticus,  606 
crico-thyroidens,  506 
crotaphytes,  188 
crureus,  252 
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yivBCLKS'-contmued. 
cubito-rmdialU,  288 
cuculUris,  199 
currator  coccygis,  226 
deltoid,  282 

depressor  alas  nasi,  180 
angali  oris,  182 
labii  inferioris,  182 
ooali,  176 
detrusor  urioss,  664 
diaphragma,  218 
digastricos,  190 
dilatator  conchsB,  476 
naris,  180 
pharyngis,  194 
dorso-costalis,  202 
dorso-scapularis,  201 
Jorso-trachelias,  202 
epicranius,  178 
erector  clitoridis,  226 
penis,  223 
spinsB,  203 
extensor  carpi  radialis,  239 
carpi  ulnaris,  289 
coccygis,  207 
eraris,  ext.  et  int,  262 
digiU  minimi,  289 
digi^^rum  brevis,  262 

communis,  289 
longus,  267 
indicis,  241 
ossis  metacarpi,  241 
pollicis  intertiodii,  241 
proprius,  258 
face,  of  the,  172 
fidicinii,  246 
flexor  accessorins,  264 

brevis  digiti  min.,  248,  266 
carpi  radialis,  286 
ulnaris,  286 
digitorom  brevis,  268 

profundus,  287 
sublimis,  286 
longas  digitomm  pedis,  260 

pollicis,  237,  260 
ossis  metacarpi,  242 
pollicis  brevis,  248,  266 
longus,  287,  260 
frontalis,  178 
gastrocnemius,  258 
gemellus,  250 
genio-hyo-glossus,  191 
genio-hyoideus,  100 
gluteus  maximus,  248 
medius,  249 
minimus,  249 
gracilis,  256 
helicis  major,  474 
minor,  475 
hnmero-cubitalis,  288  . 
hyo-glossus,.19l 
iliacns  internus,  257 
ilio-abdominalis,  214 
ilio-costalis,  203,  218 
iucisorius,  181 
indicator,  241 
infraeostales,  212 

40 


Muscles — continued. 
infra-spinatus,  280 
interacoessorii,  208 
intercostales,  212 
inter-obliqui,  208 
interossei,  244,  262,  266 
interspinales,  207 
intertransversales,  207 
intraoostales,  212 
ischio-cavemosus,  228 
larynx,  of  the,  606 
latissimus  colli,  187 
latissimus  dorsi,  200 
laxator  tyqipani,  477 
lefator  alaa  nasi,  180 

anguli  oris,  18i 

scapulff,  201 

ani,  226 

glandulsB  thyroidess,  610 

labii  inferioris,  183 
superioris,  181 

menti,  183 

palati,  1% 

palpebrse,  176 

pharyngis,  194 

prostatsB,  663 
levatores  costarum,  208 
lingualls,  192 
longissimus  dorsi,  203 
longus  colli,  107 
lower  extremity,  247 
lumbo-abdominalis,  216 
lumbo-costalid,  202 
lumbricales,  244,  264 
mallei  extern  us,  477 

internus,  477 
masseter,  188 
multifidus  spinas,  207 
mylo-hyoideus,  190 
myrtiformis,  180 
naso-labialis,  181 
nauticus,  260 
neck,  of  the,  186 
nutator  capitis,  187 
obliquns  abdominis,  214 
auris,  475 
capitis.  206 
oculi,  177 
obturator,  260 
occipitalis,  178 
occipito-frontalis,  178 
omo-hyoideus,  189 
opponens  digiti  minimi,  248 

pollicis,  242 
orbicularis  oris,  181 

palpebrarum,  174 
urethra),  566 
palato-glossus,  192,  196 
palato-pharyngeus,  196 
palmaris  brefis,  243 
longus,  286 
palpebralis,  174 
patientisB,  201 
pectineus,  264 
pectoralis  mi^or,  228 
minor,  229 
perineum,  of  the,  222 
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MusCLis  —  continued. 
peroneus  brevis,  261 
longus,  261 
tertius,  258 
pharynx,  of  the,  193 
planUris,  269 
platysma  myoides,  187 
pleuro-oesophagealis,  641 
popliteus,  259 
posterior  auriculsB,  185 
prssdorao-atloideus,  197 
procerus,  179 
pronator  quadratns,  288 
radii  teres,  28^ 
psoas  magnus,  268 
parfus,  218 
pterygoideus,  184 
pubio-subumbilicalis,  218 
pyramidalis  abdominis,  218 
labii.  181 
nasi,  179 
pyriformis,  249 
quadratus  femoris,  250 

lumborum,  218 
menti,  182 
quadriceps  femoris,  258 
rectus  abdominis,  217 

capitis  anticus  major,  196 
minor,  196 
lateralis,  206 
posticus  major,  206 
minor,  206 
femoris,  252 
oculi  extemus,  177 
inferior,  176 
internus,  176 
superior,  176 
retrahens  aurem,  185 
rhomboideus  faciei,  180 

major  et  minor,  201 
risorius  Santorini.  182,  187 
rotatores  dorsi,  207 
sacro-coccygens  anticus.  226 

posticus,  207 
femoralis,  248 
lumbalis,  203 
salpingo-pharyngeus,  194 
sartorius,  251 
scalenus  anticus,  197 
medius,  197 
posticus,  197 
semi-spinalis  dorsi  et  colli,  206 
membranosus,  266 
tendinosus,  256 
serratus  magnus,  229 
posticus,  202 
Boleus,  269 
sphincter  ani,  224 

uretbrsB,  665 
Taginfls,  226 
Tesicse,  564 
spinalis  cerricis,  206 

dorsi,  204 
splenius,  202  « 

stapedius,  477 
stemo-costalis,  212 
humeralis,  228 


MrscLBS — eontinutd. 
stemo-hyoideus,  188 

mastoideus,  187 
pubius,  217 
thyroideus,  188 
8tylo*auriculari8«  192 
glossus,  192 
hyoideus,  190 
pharyngeus,  194 
Sub-acromio-humeralis,  232 
subclaTius,  229 
subcostales,  212 
subcrureus,  258 
Bubcutaneus  colli,  187 
subscapularis,  280 
superior  auriculsB,  1 85 
supinator  brevis,  240 
longus.  288 
supra-costales,  208 
supra-spinatus,  280 
temporalis,  188 
tensor  palati,  195 
torsi,  175 
tympani,  477 
vaginas  femoris,  251 
teres  major,  281 
minor,  281 
thoraco-facialis,  187 
thorax,  of  the,  212 
thyro-arytenoideus,  506 
epiglottideus,  607 
hyoideus,  189 
tibialis  anticus,  257 
posticus,  260 
tongue,  extrinsic,  of  the.  191 
trachelo-mastoideus,  20c 
occipitalis,  205 
Bcapularis,  201 
suboccipitalis,  196 
tragicus,  476 

transrersalis  abdominis,  216 
cenricis,  205 
colli  anterior.  108 
transversus  auriculie,  475 
nasi,  180 
pedis.  265 
perinei,  228,  226 
trapezius,  199 
triangularis  oris,  182 

stemi,  212 
triceps  brachii,  284 

extensor  cruris,  252 
cubiti,  284 
sure.  259 
trochlearis,  177 
upper  extremity,  of  the,  227 
ureters,  of  the,  564 
vastus  externus,  252 
internus,  262 
Wilson's,  2^4 
lygomaticus,  181 
Muscular  fibre,  169 
Musculi  pectinati,  496 
Myolemma,  169 
Myoline,  170 
Myopia,  468 
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N. 

Naboth,  OTula  of,  580 
Niiils,  489 
\areg,  90,  460,  626 
Nasal  dact,  473 

foBSfld,  90,  460 
Kasmyth,  researches  of,  98 
Nates  cerebri,  896 
Nerve-cells,  870 

fibres,  869 
N  EBTES,  general  anatomy,  868 
abducentes,  416 
accessorias,  423 
acromiales,  427 
auditory,  419,484 
aurioularis  inferior,  416 
magnus,  427 
posterior,  417 
superior.  415 
vagi,  421 
anriculo-temporal,  416 
brachial,  431 
buccal,  414,  418 
cardiac,  421,  603 
carotid,  420,  461 
oerrical,  426 
cerrico- facial,  418 
chorda  tympani,  417,  479 
ciliary,  411,  449,  468 
circumflex,  436 
claviculares,  427 
coccygeal,  444 
cochlear,  419,  484 
eommunicans  noni,  424,  428 
peronei,  448 
poplitei,  446 
tibiaUa,  446 
cranial,  406 
crural,  441 

cutaneos  extemus,  braehtalis,  431 

femoralis,  440 
intemm,  brachialis,  431 
femoralis,  442 
medios,  femoralis,  441 
patells,  442 
spiralis,  434 
dental,  413,  416 
de!«ceDdens  noni,  424 
digastric,  418 
dorsal,  436 
dor>alis  peois,  446 
eighth  pair.  419 
eleTentb  pair,  423 
facial.  416 
femoral.  441 
fifth  pair.  410 
fir«t  pair.  406 
fourth  parr.  40« 
froouL  4!0 
gastric.  4'JrZ 
genito-CT'jra!.  630 
gJo*v>-ph%rTn|reaI,  419,  4%5 
gluteal.  414 

infer '"jT,  446 
^^tatTT.  416,  4^9 


NiCBVBS  —  continueii. 

hypoglossal,  428,  486 
ilio-ing^uinal,  439 
ilio-hypogastrio,  489 
inferior  maxillary,  414 
infra-maxillary,  419 
infraorbital,  418 
infra-troohlear,  412 
inguino-cutaneous,  440 
intercostal,  436 
intercosto-humeral,  488 
interosseous  anterior,  433 
cruriH.  448 
posterior,  486 
ischiaticus  mi^or,  446 
minor,  446 
Jacobson*s,  420,  479 
labial,  416 
lachrymal,  411 
laryngeal  inferior.  422,  600 
recurrent,  422,  6(»0 
superior,  421,  609 
lingual,  420,  486 
lumbar,  438 
lumbo-inguinal,  440 
lumbo-sacral,  443 
malar,  413,  418 
mammae,  688 
masseteric,  414 
maxillaris  inferior,  414    ' 

superior,  413 
median,  432 
mental,  416 
molles,  463 

motores  oculorum,  407 
musculo-outaneoufl,  arm,  431 

leg,  440,  446 
musculo-sptral,  434 
mylo-hyoidean,  416 
nasal,  411.461,461 
DASo-ciliarifl.  411 
naso- palatine,  461 
ninth  pair,  419,428 
obturator.  440 
occipitalis  major,  429 
minor,  427 
oesophageal.  422 
olfactory,  406 
ophthalmic,  410 
optic,  407 
orbital.  413 
palatine.  461 
palmar,  433.  434 
par  Yagnm,  420 
pathetici,  4^14 
perforan*  Can^erii,  431 
perineal,  446 
peroneal,  4f8 
petro<ial,  461 
pharyngea!.  420.  ATI 
phrenic  428 
plantar.  417 
'  pn«amof:a*tri<.  420 

popUt«a!.  41^..  418 
portio  dnr%.  116 

in»«'nn*'lia.  I!C 

Bol'i*.  41^ 
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Kebtis  —  continued, 

pterygoid,  414,  451 

pndendalis  inferior,  445 

padendus  externuB,  440 

padic,  445 

pulmonary,  422 

radial,  435 

recurrent,  422 

renal,  457,  561 

respiratory  external,  430 
internal,  428 

rhomboid,  480 

sacral,  448 

saphenous  external,  446 

long  or  internal,  442 
short,  446 

second  pair,  407 

seventh  pair,  416 

sixth  pair,  416 

spermatic,  440 

spheno-palatine,  418,  450 

spinal,  425 
^      spinal  accessory,  428 

splanchnic,  456 

sternal,  427 

stylo-hyoid,  417 

subclavian,  480 

subcutanei  colli,  419 

subcutaneus  mal»,  418 

sub-oocipital,  426 

subrufi,  458 

subscapular,  431 

superficialis  colli,  427 
cordis,  455 

superior  maxillary,  418 

supra-maxillary,  419 

supraorbital,  410 

supra-scapular,  481 

supra-trochlear,  411 

sympatheticus  major,  881,  449 
minor,  417 

temporal,  418,  414,  416,  418 

temporo-facial,  418 

temporo-malar,  418 

tenth  pair,  420 

third  pair,  407 

thoracic,  480 

thyro-hyoidean,  425 

tibialis  anticus,  448 
posticus,  447 

tonsillitic,  420 

trifacial,  410 

trigeminus,  410 

trochlearis,  404 

twelfth  pair,  428 

tympanic,  417,  420,  479 

ulnar,  438 

vagus,  420 

vesical,  565 

vestibular,  419,  484 

Vidian,  451 

Wrisberg,  of,  481 
Neurilemma,  878 
Nidus  hirundinis,  898 
Nipple,  586 
Nodulus,  895,  898 


Nodus  encephali,  400 
Nose,  459,  591 
Nuck,  canal  of,  588 
Nucleolus  cellfld,  88,  44 
Nucleus  cellse,  83,  44 
cinereus,  374 
lenticularis,  376 
olivfld,  874,  401 
teniaformis,  876 
Nymphfld,  585 


0. 


Obturator  foramen,  116 
(Esophagus,  527 
Omentum,  gastro-colic,  519, 

gastro-hepatic,  519 

gastro-splenic,  520 

great,  519 

lesser,  519 
Omphalo-mesenteric  vessels,  595 
Optic  commissure,  407 
thalami,  389,  398 
Orbiculare,  os,  476 
Orbits,  89 
Os  tincse,  578 
Ossicula  auditiis,  475 
Ossification,  45 
Osteo-genesis,  45 
Osteology,  41 
Ostium  abdominale,  581 

uterinum,  581 
Otoconites,  488 
Ovaries.  582,  597 
Oviducts,  581 
Ovisacs,  582 
Ovula  Graafiana,  582 

Naboth,  of,  580 
Ovulum,  588 


P. 

Pacchionian  glands,  347,  384 
Pacinian  corpuscles,  880 
Palate,  94,  521 
Palmar  arch,  818 
Palpebrro,  469 
Palpebral  ligaments,  470 

sinuses,  471 
Pancreas,  553 
Panizxa,  researches  of.  458 
Papillro  of  the  nail,  489 
skin,  486 
tongae,  485 
calyci  formes,  485 
capitatSB,  485 
circumvallatsB,  485 
conicsB,  485 
filiformes,  485 
fungiformes,  485 
lenticulares,  485 
Parotid  gland,  524 
PedancuH  cerebri,  400 
Pelvis,  118,  117,  562,  576 
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Pelvis,  Tiacera  of;  b62,  676 
l>eni8,  6G6 

Pericardiam,  492,  502 
PeiichondriaiD,  44 
Perieranium,  44 
Perilymph,  488 

Perineum,  mascleB  of,  222,  226 
Periosteum,  44 
PeritODeum,  617 
Perspiratory  ducts,  491 
Pes  accessorius,  891 
anserinus,  417 
hippocampi,  891 
Petit,  notice  of,  4G8 
Peyer's  glands,  689 
Phalanges,  118,  128 
Pharynx,  626 
Pia  mater,  887,  408 
Pigmentum  nigrum,  466 
Pillars  of  the  abdominal  ring,  214 
diaphragm,  218 
palate,  622 
Pineal  gland,  895 
Pinna,  473 

IMtuiUry  gland,  876,  400 
membrane,  461 
Plr«ira,  614 
Plexus,  general  anatomy,  878 

aortic,  457 

axillary,  429 

brachial,  429 

cardiac,  466 

carotid,  452 

oayemous,  462 

ccnrical,  426,  429 

choroid,  889,  892,  896 

coeliac,  467 

coronary,  466 

epigastric,  457 

gangliformis,  421 

gastric,  457 

gulsB,  422 

hepatic,  467 

hypogastric,  468 

lumbar,  438 

maxillary,  418,  416 

mesenteric,  467 

oesophageal,  422 

patellar,  448 

pharyngeal,  420.  421,  463 

phrenic,  457 

prostatic,  364,  666 

pterygoid,  846 

pulmonary,  422,  614 

renal,  457 

sacral,  443 

solar,  457 

spermatic,  468 

splenic,  457 

submaxillary  427 

supra-renal,  467,  668 

tonsillitic,  420 

tympanic,  420 

uterine,  364,  680 

▼ertebral,  464 

▼epical,  364,  666 


Plica  semilunaris,  218,  471 
Plicae  longitudinales,  631,  682 
palmatSB,  680 
sigmoidesB.  682 
Pneumogastric  lobule,  897 
Polypus  of  the  heart,  494 
Pomum  Adami,  604 
Pons  Tarini,  400 

Varolii,  876,  400 
Pores,  488,  491 
Portal  vein,  868,  646,  649 
Portiodura,  416 

mollis,  419,  484 
Porus  opticus,  462 
Poupart's  ligament,  214 
Prepuce,  667 
Presbyopia,  468 

Processus  e  cerebello  ad  testes,  398 
clavatus,  402 
vermiformes,  897 
Promontory,  477 
Prostate  gland,  666 
Prostatic  urethra,  669 
Protuberantia  annularis,  400 
Pulmonary  artery,  340.  614 

plexuses,  422,  614 
sinuses,  498 
▼eins,  868,  614 
Puncta  lachrymalia,  469,  471 

vasculosa,  888 
Punctum  ossificationis,  46 
Pupil,  466 

Purkinje,  corpuscles  of,  42 
Pylorus,  627 
Pyramid,  397.  477 
Pyramids,  anterior,  374,  401 
Ferrein,  of,  659 
Malpighi,  of.  669 
posterior,  402 


R. 


Rainey,  Mr.,  researches  of,  887,  618 
Raph6,  corporis  callosi,  889 
Receptaculum  chyli,  867 
Rectum,  630 

Horner's  observations  on  the,  688, 642 
Regions,  abdominal,  616 
Reil,  inland  of,  399 
Respiratory  muscles,  218 
nerres,  406 
tract,  406 
Rete  mucosum,  487 

testis.  674 
Retina,  466 

Ribes,  ganglion  of,  462 
Ribs,  100 

Rima  glottidis,  508 
Ring,  external  abdominal,  214,  271 
femoral,  279 
internal  abdominal,  271 
Rivinian  ducts,  625 
RugflB,  631 
Ruysch,  notice  of.  166 
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Sacoulae  oommunis,  488 
laryngis,  508 
proprius,  483 
Salivary  glands,  624 
Saphenous  opening,  278 

Teins,  852 
Sarcolemma,  169 
Scala  tynipani,  488 
Te&tibuli,  183 
Scarf-skin,  487 
Scarpa,  notice  of,  483 
Schindylesis,  82,  129 
Schneider,  notice  of,  461 
Schneiderian  membrane,  461 
Sclerotic  coat,  462 
Scrotum,  572 
Searle,  researches  of,  500 
Sebiparous  glands,  490 
Semicircular  canals,  480 
Semilunar  fibro-cartilages,  161 

vaWes,  497,  500 
Septum  auricularum,  494 
crurale,  279 
lucidum,  892 
pectiniforme,  568 
scroti,  572 
Serous  membrane,  structure,  520 
Sesamoid  bones,  129 
Sheath  of  arteries,  285 

rectus,  218 
Sigmoid  ▼alyes,  497,  500 
Sinus  ampullaceus,  480 

lactiferus,  587 
Sinuses,  structure,  848 
aortic,  286,  500 
basilar,  848 
caTemous,  848 
circular,  848 
fourth,  347 
lateral.  847 

longitudinal  inferior,  847 
superior,  847 
occipital  anterior,  348 
posterior,  847 
petrosal  inferior,  848 
superior,  848 
pocularis,  570 
prostatic,  569 
pulmonary,  498 
rectus,  or  straight,  847 
rhomboidalis,  895 
transverse,  848 
uterine,  580 

Valsalva,  of,  286,  497,  500 
Skeleton,  48 
Skin,  486 
Skull,  57 

Socia  parotidis,  525 
Soemmering,  notice  of,  467 
Soft  palate,  522 
Spermatic  canal,  271 
cord,  572 
Spheno-maxillary  fossa,  84 
Spheno-palatine  ganglion,  450 


Spheroidal  epithelium,  584 
Spigel,  notice  of,  546 
Spinal  cord,  871,  402 
nerves,  878 
veins,  856 
Spleen,  554,  595 
Splenium  corporis  callosi,  388 
Spongy  part  of  the  urethra,  571 
Squamous  epithelium,  583      • 
Stapes,  476 
Stenon,  notice  of,  525 
Stenoirs  duct,  525 
Steatozoon  folliculomm,  491 
Stcechiology,  28 
Stomach,  527 
StrisB  longitudinales,  895 
medullares,  419 
muscular,  169 
Structural  elements,  82 
Sub-arachnoidean  fluid,  886,  403 

space,  886,  403 
tissue,  886,  403 
Sublingual  gland,  525 
Submaxillary  gland,  525 
Substantia  cinerea,  869 

ferruginea,  875 
nigra,  876 
ostoidea,  93 
perforata,  899 
Sudoriferous  ducts,  491 
Sudoriparous  glands,  491 
Sulci  of  the  spinal  cord,  404 
Supercilia,  469 
Superficial  fascia,  268 
Supra-renal  capsules,  556,  596 
Suspensory  ligament,  liver,  544 

penis,  567 

Sutures,  82,  129 

Sylvius,  notice  of,  887 

Sympathetic  system,  881,  466 

Symphysis,  115, 180 

Synarthrosis,  129 

Synovia,  186 

Synovial  membrane,  186 


T. 

Tapetum,  465 
Tarin,  Peter,  notice  of,  889 
Tarsal  cartilages,  470 
Tarsus,  124,  127 
Teeth,  91 
Tegmentum,  874 
Tela  choroid ea,  892 
Temporal  fossa,  83 
Tendo  Achillis,  259 
oculi,  175 
palpebrarum,  175 
Tendon,  184,168 
Tenia  hippocampi,  891 

semicircularis,  889 

Tarini,  389 
Tenon  on  ocular  muscles  and  fascia,  178 
Tentorium  cerebelli,  884 
Testes  cerebri,  896 
Testicles,  578,  697 
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Testicles,  deseent,  597 
Thalami  optici,  889,  898 
Thebesias,  notice  of,  494 
Theo«D,  159 
Thoracic  dact,  867 
Thorax,  99,  492 
Thymus  gland,  591 
Thjro-hjoid  membrane,  505 
Thyroid  axis,  806 

cartilage,  504 
foramen,  110 
gland,  510,  591 
Tissues,  85 

Tomentum  cerebri,  887 
Tongue,  484,  521 
Tonsils,  522 

cerebelli,  395,  897 
Torcular  Herophili,  847 
Trachea,  509 
Tractus  opticus,  407 
spiralis,  481 
respiratorius,  405 
Tragus,  474 

Triangles  of  the  neck,  188,  189 
Tricuspid  vaWe,  496 
Trigonum  Tesicss,  564 
Trochanter  major  et  minor,  119 
Trochlea,  177 
Trochlearis,  177 
Tuber  cinereum,  400 
Tubercula  qaadrigemina,  895 
Tnberculum  Loweri,  496 
Tubuli  galactopbori,  587 
lactiferi,  587 
seminiferi,  574 
nriniferi,  559 
Tunica  albuginea  oculi,  177,  462 

testis,  578 
erythroides,  578 
nerrea,  587 
Rujschiaua,  465 
vaginalis,  574 

oculi,  17R 
Tasculosa  testis,  574 
Tutamina  ocali,  469 
Tympanic  bone,  66 
Tympanum,  475 
Tyson^s  glands,  567 


U. 

Umbilical  region,  516 
Urachus,  568,  596 
Ureter,  561 
Urethra,  female,  576 

male,  569 
Uterus,  578,  596 
Utriculus  communis,  483 
prostaticus,  570 
UTea,  465 
UtqU  cerebelli,  895,  897 

palati,  522 

▼esicsB,  564 


V. 

Vagina,  577 

medullaris,  869 
Vallecula,  897 

Valsalva,  sinuses  of,  498,  500 
VaWe,  arachnoid,  896 
Bauhini,  582 
coronary,  495 
Eustachian,  495 
ileo-csBcal,  582 
mitral,  499 
pyloric,  581,  541 
rectum,  of  the,  582 
semilunar,  497,  500 
Tarin,  of,  898 
tricuspid,  496 
Vieussens,  of,  895 
Valves  of  veins,  848 
Valvules  conniventes,  581 
Varolius,  notice  of,  400 
Vasa  afferentia,  859 

efferentia,  859,  574 
inferentia,  859 
lactea,  586 
lymphatica,  859 
pampiniformia,  572 
recta,  574 
Vasa  vasorum,  285 
Vasculum  aberrans,  576 
Vas  deferens,  572,  575 
Veins,  841 

structure,  842 
angular,  844 
auricular,  845 
axillary,  851 
&>7f^os,  855 
basilic,  850 
cardiac,  856 
cava  inferior,  854 
superior,  854 
cephalic,  850 
cerebellar,  846 
cerebral,  846 
comites,  841,  849,  851 
coronary,  856 
corporis  striati,  846,  ?89 
diploS,  845 
dorsal  penis,  854 
Jorsi-spinal,  856 
smulgent,  855 
facial,  844 
femoral,  851 
fh)ntal,  844 
Galeni,  846,  892 
gastric,  358 
hepatic,  855,  547,  551 
iliac,  854 
innominatsB,  858 
intercostal  superior,  856 
Jugular,  848 
lumbar,  855 
mammary.  '>^8 
mastoid,  845 
maxillary  internal,  846 
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Veins — continued. 

median,  361 
basilic,  861 
ccphaiic,  851 

meduUi-spiDal,  856 

meningo-raohidian,  856 

mesenterio,  857 

occipital,  846 

Ofarian,  855 

parietal,  847 

popliteal,  851 

portal,  857,  546,  649 

profunda  femoris,  352 

prostatic,  854,  566 

pulmonary,  858 

radial,  850 

renal,  855,  361 

salvatolla,  850 

saphenous,  852 

spermatic,  855,  572 

spinal,  856 

splenic,  858 

subolayian,  851 

temporal,  846 

temporo-maxillarj,  845 

Tbebesii,  857 

thymic,  594 

thyroid,  849 

ulnar,  850 

umbilical,  589 

uterine,  354,  580 

Tena  cava,  354 

Tertebral.  349,  356 

vesical,  854,  565 
Velum  iuterpositum,  387,  892 

medullare,  395,  398 

pendulum  palati,  522 
Venfls  comites,  341,  349,  351 
Qaleni,  346.  392 
Tbebesii,  357 
v(^rticos8B,  464 
Ventricles  of  the  brain,  fifth,  892 

fourth,  895 
lateral,  889 
third,  898 
heart,  496,  499 


Ventricles  of  the  larynx,  508 
Vermiform  processes,  897 
Vertebra,  characters  of,  48 
Vertebral  aponeurosis,  202 

column,  48 
Veru  montanum,  569 
Vesicula  umbilicalis,  596 
Vesiculss  seminales,  566 
Vestibule,  479 
Vestibulum  vagiDoe,  586 
VibrisssB,  459 

Vidius,  Vidus,  notice  of,  451 
Vieussens,  notice  of,  395 
Villi,  586 

Vincula  acoessoria,  286 
Vitreous  humor,  467 
Vulva,  584 

W. 

Wharton's  duct,  485,  526 
Willis,  notice  of,  884 
Wilson's  muscles,  224 
Winslow,  notice  of,  519 
Wirsung,  duct  of,  554 
Wrisberg,  nerve  of,  481 


Xyphoid  cartilage,  100 


X 
Tellow  fibrous  tissue,  186 


Z. 


Zinn,  notice  of,  467 
Zona  pellucida,  588 
Zonula  oiliaris,  467 
of  Zinn,  467 
Zygoma,  68 
Zygomatic  fossa,  84 
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editor  complete  materials  for  this  purpose,  as  he  not  only  regularly  receives 

ALL  TUE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERIODICALS, 

bat  also  twenty  or  thirty  of  the  more  important  Journals  issued  in  Great  Britain  and  on  the  Cooti* 
nent,  thus  enaoling  him  to  present  in  a  convenient  compass  a  thorough  and  complete  abstract  of 
everything  interesting  or  important  to  the  physician  occurring  in  any  part  of  the  eivilijsed  world. 

To  their  old  bubscribers,  many  of  whom  have  been  on  their  list  for  twenty  or  thirty  years,  the 
publishers  feel  that  no  promises  for  \he  future  are  necessary;  but  those  who  may  desire  for  the 
first  time  to  subscribe,  can  rest  assured  that  no  exertion  will  be  spared  to  maintato  the  Jounal  ii 
the  high  position  which  it  has  occupied  for  so  long  a  period. 

By  reference  to  the  terms  it  will  be  seen  that,  in  addition  to  this  large  amount  of  raliiiMe  aad 
practical  information  on  every  branch  of  medical  science,  the  subscriberi  by  paying  in  advance, 
becomes  entitled,  without  further  charge,  to 

THE  MEDICAL  NEWS  AND  LIBRARY, 

a  monthly  periodical  of  thirty-two  large  octavo  pages.  Its  "Naws  DsFAaTmifT"  presents  Ue 
current  information  oft  he  day,  while  the  <*  Library  Department*'  is  devoted  to  presenting  stand- 
ard worksi  on  various  branches  of  medicine.  Within  a  few  years,  subscribers  have  thas  reoeivs^i 
without  expense,  many  works  of  the  highest  character  and  practical  value,  such  as  '*  Watson's 
Practice,"  '«Totld  and  Bowman's  Physiology,"  " MalgaigneV  Surgery,"  "West  on  Children," 
(*  West. on  FemHJei*,  Purt  I,"  <*Haber»hon  on  the  Alimentary  Canal,"  **  Simpson  on  Females,  &e. 
While  the  work  at  present  appearing  in  its  columns,  commencing  January  1,  1863,  is 

mnU]  ITS  PATHOLOGY,  CAUSES,  G0IISB(IDEKGE8,  AND  TREATMENT. 

BY  H.  H.  SALTER,  M.  D.,  F.  R.  S.,  &o. 

This  work,  the  result  of  much  experience  in  the  management  of  a  oommoa  and  exceedingly  in- 
tractable di'i'eu^e,  can  hardiy  fail  to  give  satisfaction  to  subscribers,  and  to  maintain  the  practical 
character  of  tne  valuable  series  of  books  which  have  appeared  in  the  pages  of  the  *<Nbw8." 

[t  will  thus  be  seen  that  for  the  small  sum  of  FIVE  DOLLARS,  paid  in  advance,  the  snbeeriber 
will  obtam  a  Quarterly  and  a  Monthly  periodical, 

EMBRACING  ABOUT  FIFTEEN  HUNDRED  LARGE  OCTAVO  PAGES. 

Those  subscribers  who  do  not  pay  in  advance  will  bear  in.  mmd  that  their  snbacnpcimi  of  Five 
Dollars  will  entitle  them  to  the  Journal  only,  without  the  News,  and  that  they  will  beat  the  espaaae 
of  their  own  (>osiage  on  the  receipt  of  each  number.  The  advantage  of  a  xemittanee  when  oHe^ 
iag  the  Journal  will  thus  be  apparent. 

Remittances  ut  subscriptions  can  be  mdled  at  our  risk,  when  a  oertifioata  ii  takes  fW»i  tkaFptI* 
master  that  the  money  is  duly  inclosed  and  forwarded. 

Address  BLANGHARD  ft  LEA,  PmiLASmau. 


AND  8CIKNTIFIC   PUBLICATIONS. 


A8HTON  (T.  J.), 

8arge<Mi  to  the  BlenJieim  DispenMiry,  &e. 

ON  THE  DISEASES,  INJURIES,  AND  MALFORMATIONS  OF  THE 

B£CTUM  AND  ANUS ;  with  remarks  on.  Habitual  Coastipatioa.  From  the  third  and  enlarged 
London  edition.  With  handi«ome  illa)*tration4.  In  one  very  beautifully  printed  octavo  volume, 
of  about  300  pages,  extra  cloth.    $2  00. 


The  nost  complete  one  we  posaeii  on  the  sabject. 
MtdicO'Ckirurgieal  Rsvisw. 

We  are  MtiafiMl,  after  a  earefal  examination  of 
the  volame,  and  a  eompanton  of  its  contents  with 
those  (if  its  lead  inf  nredeeess(»rs  snd  eon  temporaries, 
that  the  best  sray  for  the  reader  to  avail  nimself  of 


the  excellent  advice  riven  m  the  eonelnding  para- 
graph above,  W(»ald  be  to  provide  himself  with  a 
c  >py  of  the  book  from  which  it  has  been  cakeu,  and 
diligently  to  eon  ita  ln«iructive  pagrs  They  may 
secure  to  him  m  iny  a  triumpb  und  fervent  blessing.'— 
Am.  Journal  Uid.  ScUnus. 


ALLEN    (J.    M.),    M.  O., 
Professor  of  Anatomy  in  the  Pennsylvania  Medics  I  College,  &o. 

THE  PRACTICAL  ANATOMIST;  or,  The  Stadent's  Guide  iu  the  Dissecting. 

ROOM.    With  266  illustrations.  In  one  handsome  royal  12mo.  volume,  of  over  600  pages,  extra 
doth.    $2  25. 


We  believe  it  to  be  one  of  the  most  asefhl  works 
mpoB  the  subject  ever  written.  It  is  handsomely 
tliastra ted,  well  printed,  and  will  be  found  of  eon- 
venieat  sixe  for  use  in  the  dissecting-room.— >M<d. 


However  valuable    may   be    the  *<  Dissector's 
"  which  we,  of  late,  have  had  occasion  to 


notice,  we  feel  confident  that  the  work  of  Dr.  Allen 
is  superior  to  any  of  them.  We  believe  with  the 
author,  that  none  is  so  fully  illustrated  as  this,  and 
the  arrangement  of  the  work  is  such  as  to  facilitate 
the  labors  of  the  student.  We  most  cordiilly  re- 
commend It  to  their  attention.— ir<s(«m  Lanett. 


ANATOMICAL  ATLAS. 

By  Professors  H.  H.  Smith  and  W.  E.  HoRNKa.  of  the  naiversity  of  Pennsyl- 
vania.   1  vol.  8vo.,  extra  doth,  with  nearly  650  iilustrationa.    QT  See  Smith,  p.  26. 

ABEL  (F.  A.),   F.  C.  8.    AND   C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY^  Theoretioaly  Practical,  and  Technical;  with  a 

Recommendatory  Preface  by  Dr.  Uofmamii.    In  one  large  octavo  volume,  extra  clotii,  of  662 
with  iilustrationa.    93  25. 


A8HWELL  (SAMUEL),  M.  D., 
Ohstetric  Physician  and  Lectarer  to6uy*s  Hospital,  London. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  American,  from  the  Third 
and  revised  London  edition.    In  one  octavo  volume,  extra  cloth,  of  <Si8  pages.    $3  00. 


The  most  useful  practical  work  on  the  subject  in 
the  Enclish  language.  —  Boston  Mtd.  mnd  Surg. 
J^nmml. 


The  most  able,  and  certainly  the  most  standard 
and  practical,  work  on  female  diseases  that  we  havs 
yet  seen .—Jisdtes-CA«r«rg'»c«^  RovUw. 


ARNOTT  (NEILDi  M.  D. 
8LEMENT8    OF    PHYSICS;    or  Natural  Philosophy^  Oenehd  and  MedicaL 

Written  for  universal  use,  in  plain  or  non-technical  language.  A  new  edition,  by  Isaac  HATa» 
M.  D.  Complete  in  ooe  ocuvo  volume,  leather,  of  484  pages,  with  about  two  hundred  illtutra- 
tiona.    S2  50. 

BIRD  (QOLDINQ),  A.  M.,  M.  D.,  Ihe. 
URINARY     DEPOSITS:     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERAPEUTICAL  INDICATIONS.  Edited  by  Edmund  Lloyd  Birkett,  M.  D.  A  new 
American,  from  the  Ust  and  enlarged  London  edition.  With  eighty  illustrations  on  wood.  In  one 
handsome  octavo  volume,  of  a^ut  400  pages,  extra  cloth.    $2  75.    {J tut  Ready.) 


It  caa  scarcely  be  necessary  for  as  to  say  anytaiag 
of  the  menu  of  this  weil-fcaown  Ti eatise,  which  so 
adsiirably  brings  into  practical  application  the  re- 
aalts   of  those   microscopical  and  chemical  re- 


to  the  extcasion  and  satisfactory  employment  of  our 
therapeatic  resoarces.  In  the  prcpArati<Hi  of  this 
new  edition  of  his  work,itisoovioasthat  Dr.  GoUi- 
ing  Bird  liss  spared  no  psins  to  render  it  s  fsiiiifNl 


aearehes  rcgardiag  the  physiology  and  pathology  -  represenUtion  of  the  present  state  of  scientific 
of  the  arinary  secretion,  wiiich  hsvecontribacea  su  ,  knowledge  on  the  subject  it  embraces. — Britukand 
mach  to  the  increase  of  oar  diagnostic  powers,  and    Fortign  Mtd.-Ckir.  tUxUv). 


BENNETT  (J.    HUGHES),   M.  O.,   F.  R.  8.  E., 
Professor  of  Cliaieal  Medieiae  in  the  University  of  £diabargh,  &o. 

THE  PATHOLOGY  AND  TREATi>lENT  OF  PULMONARY  TUBEROU- 

LOSIS,  and  on  the  Local  Medication  of  Fharrngeal  and  Lar3rngaal  Diseases  frequently  mistaken 
for  or  associated  with.  Phthisis.    One  vol.  ovo.,extra  cloth,  with  wood-cuts.   pp.  130.    $1  30. 

BARLOW  (QEORQE  H.),  M.  D. 
Physician  to  Gay's  Hospiul,  London,  &e. 

A  BIANUAL  OF  THE  PRACTICE  OF  MEDICINE.    With  Additions  bj  D. 

F.  CoiTDii,  M.  D.,  aiithor  of  **  A  Practical  Treatise  on  Diseases  of  Childreo,"  6bc,    In  one  Land- 
■ome  octavo  volume,  extra  cloth,  of  over  600  pagea.    S2  7d. 

We  recommend  Dr.  Barlow's  Maaaal  in  the  warm-    foand  it  clear,  eoaeias,  praetieal,  and  soand.^Jsf 
set  Bsaaner  as  a  most  valaable  vade-aMcam.    We    torn  Mod.  mmd  Surg.  Joumml, 
have  had  freqae&t  eeeatloa  to  eoasalt  It,  and  have 


6  BLANGHARD  ft  LEA'S  MEDICAL 

BRANDE  (WM.  T.)  O.  O.  L.,  aitd  ALFRED  8.  TAYLOR,  M.  D.,  F.  R.  8. 

Of  har  Majeit>-*i  Mint,  See,  Professor  of  Chamistry  and  Medical  Jariapradeoee  is 

Gay's  Hospitel. 

CHEMISTRY.    In  one  handsome  8vo.  volame  of  696  pages,  extra  cloth.    $3  50. 

{Now  Ready,  May,  1863  ) 

"  Having  been  enga^d  in  teaching  Chemistry  in  this  Metropolis,  the  one  for  a  period  of  forty, 
and  the  other  for  a  period  ot  thirty  years,  it  has  appeared  to  us  that,  m  spite  of  the  number  of  books 
already  exit^ting,  there  wan  room  for  an  additional  volume,  which  shiuld  be  especially  adapted  for 
the  w^e  of  students.  In  preparing  such  a  volume  lor  the  press,  we  have  endeavored  to  bear  io 
mind,  that  the  student  in  the  present  day  has  much  to  learn,  and  bat  a  short  time  at  his  diMposaJ  for 
the  acquisition  of  this  learning.'* — Aitthobs'  P&bfacb. 

In  reprinting  this  volume,  its  passage  through  the  press  has  been  superintended  by  a  competent 
chemist,  who  has  sedulously  endeavored  to  secure  the  accuracy  so  necessary  in  a  work  of  thii 
nature.  No  notes  or  additions  have  been  introduced,  but  the  publishers  have  been  favored  by  the 
authors  with  some  corrections  and  revisions  of  the  first  twenty-one  chapters,  which  have  been  duly 
inserted. 

In  so  progressive  a  science  as  Chemistry,  the  latest  work  always  has  the  advantage  of  presenting 
the  subject  as  modified  by  the  results  of  the  latest  investigations  and  discoveries.  That  this  advia* 
tage  has  been  made  the  most  of,  and  that  the  work  possesses  superior  attractions  arising  from  its 
clearness,  simplicity  of  style,  and  lucid  arrangement,  are  manifested  by  the  unanimous  testimony 
of  the  £ngli»h  medical  press. 

and  left  at  the  affectation,  mysticism,  and  obscurity 
which  perrsde  some  late  chemical  treati»es.  Thu 
conoeired,  and  worked  out  in  the  most  sturdy,  eon- 
mon  sense  method,  thi«  book  giree,  in  the  clearest  and 
most  sammary  method  ponslble,  all  the  facts  and  doe- 


It  needs  no  great  sagacity  to  foretell  that  this  book 
will  be,  literally,  the  Handbook  in  Chemistry  of  the 
student  and  practitioner.  For  clearness  of  language, 
accuracy  of  description,  extent  of  information,  and 
Areedom  from  pedantry  and  mysticism  of  modem 
chemistry,  no  other  text-book  comes  into  competitioB 
with  it.  The  result  is  a  work  which  for  fulness  of 
matter,  for  lucidity  of  arrangement,  for  clearness  of 
stvie,  is  as  vet  without  a  rivaL  And  long  will  it  be 
without  a  nral.  For,  although  with  the  necessary 
adranoe  of  chemical  knowledge  addenda  will  be  re- 
quired, there  will  be  little  to  take  away.  The  funda- 
mental excellences  of  the  book  will  remain,  preserv- 
ing it  for  years  to  cume,  what  it  now  is,  the  best  gul^e 
to  the  study  of  Chemistry  yet  glren  to  the  world. — 
London  Lancet^  Dec.  20,  1862L 

Most  assuredly,  time  has  not  abated  one  whit  of  the 
fluency,  the  vigor,  and  the  clearness  with  which  they 
not  only  hHve  componed  the  work  before  us,  but  have, 
so  to  say,  cleared  the  ground  for  it,  by  hlttiug  right 


trines  of  chemistry,  with  more  especial  reference  to 
the  wants  of  the  medical  student.— XoiMlcm  JIftdicai 
Timet  and  OcueUe,  Nov.  89,  1862. 

If  we  are  not  very  much  mistaken,  this  book  will 
occupy  a  place  which  none  has  hitherto  held  among 
chemists ;  for,  by  avoiding  the  errors  of  previous  au- 
thors, we  have  a  work  which,  for  its  sise,  is  certainly 
the  most  perfect  of  any  in  the  English  Ungusge. 
There  are  several  points  to  be  noted  in  this  volnrns 
which  separate  it  widely  from  any  of  its  compeers— 
its  wide  application,  not  to  the  medical  student  only, 
nor  to  the  student  in  chemistry  merely,  but  to  every 
branch  of  science,  art,  or  commerce  which  is  in  any 
way  connected  with  the  domain  of  chemistry. — 2r^»- 
donMei.  Review,  Feb.  1863. 


BARWELL  (RICHARD,)  F-  R.  C.  8., 

Assistant  Surgeon  Charing  Cross  Hospital,  fte. 

A  TREATISE  ON  DISEASES  OF  THE  JOINTS,    niostrated  wi&.  engnv- 

ings  on  wood.    In  one  very  handsome  octavo  volume,  of  about  500  pages,  extra  cloth ;  $S  00. 

At  the  outset  we  may  state  that  the  work  is  ina  and  faithful  delineations  of  discase.^Loii^ss 

worthy  of  mnoh  praise,  and  bears  evidence  of  much  Med,  Times  and  QazetU,  Feb.  9,  IWt. 

thoughtful  and  careful  inquiry,  and  here  and  there  This  volame  will  be  weleomed,  aa  the  record  of 

of  no  slight  originaluy.    W«  have  already  carrud  „,^„j  j^oneat  reaearob  and  careful  Inveatigatioa  isto 

this  notice  fiirther  than  we  intended  to  do,  but  not  the  nature  and  treatment  o(  a  most  important  eUss 

to  the  extent  the  work  deserves.    We  ean  only  add,  ^f  disorders.    We  cannot  eonelade  thU  notice  of  a 

that  the  perusal  of  it  has  afforded  us  great  pleasure,  valuable  and  useful  book  without  calling  attention 

The  author  has  evidently  worked  very  hard  at  his  to  the  amount  of  henhji^e  work  it  eontaifs.    It  isno 

subject,  and  his  investigal ions  into  the  Physiology  ^x\%\iX  matter  for  a  volume  to  ahow  laborious  iares- 

and  Pathology  of  Joints  have  been  carried  on  in  a  liyatiou,  and  at  the  same  time  original  thoueht,  on 

manner  which  entitles  him  to  be  listened  to  with  the  part  of  its  author,  whom  ue  may  congrktaisie 

attention  and  Twpect.    We  roust  not  omit  to  men-  on  the  successful  completion  of  his  arduous  taafc.- 

tion  the  vcrv  admirable  platea  with  which  the  yo-  £.o«<foj»  Lantet,  March  0,  IWl. 
Inme  18  enriched.    We  seldom  meet  with  such  strik- 


CARPENTER  (WILLIAM   B.),  M.  D.,  F.  R.  8.,  Ikc, 

Bxaminer  in  Physiology  and  Comparative  Anatomy  in  the  University  of  London. 

THE  MICKOSCOPE  AND  ITS  REVELATIONS.  With  an  Appendix  con- 
taining the  Applications  of  the  Microscope  to  Clinical  Medicine,  &c.  By  F.  G.  Smith,  M.  D. 
Illustrated  by  four  hundred  and  thirty-four  beautiful  ensravings  on  wood.  In  one  large  and  verf 
handsome  octavo  volume,  of  724  pages,  extra  cloth,  $4  50. 

The  great  importance  of  the  microscope  as  a  means  of  diignotis,  and  the  number  of  microsoo- 
pists  who  are  also  physicians,  have  indu(»d  the  American  puUishere,  with  the  anther's  approval,  to 
add  an  Appendix,  carefully  prepared  by  Professor  Smith,  on  the  applications  of  the  instrument  to 
clinical  medicine,  together  with  an  account  of  American  Microscopes,  their  modifications  and 
accessories.  This  portion  of  the  work  is  illustrated  with  nearly  one  hundred  wood-cuts,  and,  it  ii 
hoped,  will  adapt  the  volume  more  particularly  to  the  use  of  the  American  student. 


Those  who  are  aequainted  with  Br.  Carpenter's 

f previous  writings  on  Animal  and  Vegetable  Phya^ 
ogy ,  will  fully  understand  how  vast  a  store  of  know- 
lefl^e  he  is  able  to  bring  to  bear  upon  so  oompreben- 
aive  a  subject  aa  the  revelatioaa  of  the  microscope ; 
and  even  those  w^o  have  no  previous  aeqaaintanee 

with  the  oonstrnetion  or  uses  ot  this  instrument, 

will  find  abundaneaof  information  conveyed  in  clear  I  and  this  of  itself,  it  seems  to  as,  is  lUly  worth  tin 
4Uid  simple  langaage.^Mcd.  TiMMa  and  OmmetuA  coat  of  the  volame.-J^s»isvill«  MedUml  B^tUw, 


The  additions  by  Prof.  Smith  aive  it  a  positife 
claim  apon  the  profession,  for  wmeh  we  doabt  aoc 
he  will  receive  their  sincere  thanks.  Indeed,  we 
Imow  not  where  the  student  oi  laedieine  will  find 
such  a  oomplete  and  satisfactory  eoUeetloa  of  mieio* 
soopic  faeta  bearing  upon  phyalologv  and  praetieal 
medicine  as  is  contained  in  Prof.  Sauth's  appendin ; 


AND  8CIBNTIFI0   PVBLIOATIOM8. 


CARPENTER  (WILLIAM  B.),  M.  D.,  F.  R.  8., 

BnmiBer  in  Phytioiogy  and  CoBpamtiTe  AMatomy  ia  tht  University  of  London. 

PRINCIPLES  OP  HUMAN  PHYSIOLOGY;  with  their  chief  appHcationa  to 

Ptychology,  Patholosy,  Therapeutics,  Hygiene,  and  Forenvic  Medicine.  A  new  American,  firom 
the  last  and  revised  London  edition.  With  nearly  three  hundred  illustrations.  Edited,  with  addi- 
tions, bv  Fkancis  Gurnbt  Smith,  M.  D.,  Professor  of  the  Institutes  of  Medicine  in  the  Pennsyl- 
Tania  Bfledical  College,  fcc.  In  one  very  large  and  beautiful  octavo  volume,  of  about  nine  hundred 
large  pages,  handsomely  printed  and  strongly  bound  in  leather,  with  raised  bands.    $4  75. 

For  upwards  of  thirteen  years  Dr.  Oarpeater'sj  Toealocisethisgreatworkwoaldbesaperflaoas. 
work  has  been  eonsidered  by  the  profession  gene-  We  shoaid  observe,  however,  that  in  this  edition 
rally,  both  in  this  eountryand  England, as  the  most!  the  author  has  remodelled  a  large  portion  of  the 
valuable  compendium  on  the  subject  of  physiolog v  former,  and  the  editor  has  added  much  matter  of  in- 
In  our  language.  This  distinction  it  owes  to  the  high  terest,  especially  in  the  form  of  illustrations.  We 
attainments  and  anwearted  industry  of  its  aecom-    may  confidently  reeommend  it  as  the  most  complete 

{dished  author.    Thepreaeatedition  (which, like  the  .  work  on  Human   Physiology  in  our  langaage.— 
aat  American  one,  was  prepared  by  the  author  him-    JS^uthem  M^d.  tmd  Surg.  J9umai. 
aelO,  is  the  result  of  such  extensive  revision,  thatit       The  most  complete  work  on  the  selenee  in  oar 
■ay  almost  be  considered  a  new  work.    We  need   |,ag,,ge.-lm.  Mid.  Journal. 
hardly  say,  m  concluding  this  brief  notice,  that  while    ^z.^     ^  .  ^  .  ^     ^t  • 

the  work  is  indispensable  to  every  stadeAt  of  medi-       The  most  complete  work  now  extant  in  oar  las- 
eine  in  this  country,  it  will  amply  repay  the  praeti- .  f  «**ge.— iv.  O.  Mtd.  Rtguur, 
tioner  for  its  perasal  by  the  interest  and  value  of  its       The  best  text-book  in  the  language  on  this  ax* 
aootents. — Briton  Mtd.  oad  8wr§.  Journal.  teasive  subject. — Ltmdam  Mid.  Tinut. 

This  is  a  standard  work— the  text-book  used  by  all '  ^c®"*?!?^  cyclop«lia  of  this  branch  of  seienea. 
Bsedieal  students  who  read  the  English  langaage. .  — ^-  *•  •*"••  Ttwut. 

1%  has  passed  throagh  several  editions  in  order  to '  The  profession  of  this  eoantry,  and  perhaps  also 
keep  pace  with  the  rapidly  growing  soienee  of  Phy  •  of  Europe,  have  anxiously  and  for  some  tisse  awaited 
aiology .  Nothiag  need  be  said  in  its  praise,  for  its  the  announcement  of  this  new  edition  of  Carpenter's 
saeiits  are  universally  known;  we  have  nothiag  to  *  Human  Physiologv.  His  former  editions  have  for 
say  of  its  defects,  for  they  only  appear  where  the  many  years  been  almost  the  only  text-book  on  Phy- 
acienoe  of  which  it  treats  is  incomplete. — Wuum  ■  siology  in  all  oar  medical  schools,  and  itscireala- 
Lmmcit.  '  tioB  among  the  profession  has  been  ansarpaased  by 

The  moat  complete  exposition  of  physiology  which  My  work  in  any  departaMnt  of  medieal  •cfenee. 
any  language  can  at  present  give.-.Brti7«id  F9r.  \     "  "  <l»i««  swieceasarv  for  as  to  speak  of  thia 

Bonncement  of  its  appearance  will  afford  the  highest 
The  greatest,  the  most  reliable,  and  tlie  best  book   pleasure  to  every  student  of  Physiohigy,  while  its 
•a. the  subject  which  we  know  of  in  the  English'  perusal  will  be  of  infinite  service  in   advancing 
language. — Stitkote0pi.  I  physiological  science. — Ohio  Mtd.  mmd  Surg.  Jewrn.' 

BT  THS  SAMX  AITTHOR. 

BLEMBNT8  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING  PHYSIO- 
LOGICAL ANATOMY.  Second  American,  from  a  new  and  revised  London  edition.  With 
one  hundred  and  ninety  illustratioaa.  In  one  very  handsome  octavo  volume,  leatlier.  pp.  566. 
93  00. 

In  publishing  the  first  edition  of  this  work,  its  title  was  altered  from  that  of  the  London  volumet 
by  the  substitution  of  the  word  "  Elements*'  for  that  of  "  Manual,"  and  with  the  author's  sanction 
the  title  of  *^  Elements*'  is  ^tiIl  retained  as  being  more  exprettfrive  of  the  scope  of  the  treatise. 

BT  THB  8AMB  AI7TBOR. 

PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.    New  American,  from 

the  Fourth  and  Revised  London  edition.    In  one  large  and  handt^ome  octavo  volume,  with  over 
three  hundred  beautiful  illustrations,    pp.  7d3.    Extra  cloth,  $5  25. 


This  book  shoaid  not  only  be  read  but  thoroughly 
stadied  by  every  member  of  the  profession.  None 
are  too  wise  or  old,  to  be  benefited  thereby.  But 
aapeoiaUv  to  the  younger  class  would  we  eordiallv 
commend  it  as  best  fitted  of  anv  work  in  the  English 
lancaage  to  qualify  them  for  the  reception  and  com- 
prehension or  those  truths  which  are  daily  being  de- 
veloped in  physiology. — MidUai  Cotuuillor. 

Withoat  pretendiag  to  it,  it  is  an  encyelopedia  of 


ue  as  ur.  vrarpenier.    it  requirea  lor 

a  physiologist  at  once  deeply  read  in 

otbera  capable  of  taking  a  general. 

oprejadiced  view  of  thoae  labors,  and 


no  man,  we  believe,  eon  Id  have  brouaht  to  so  sne- 
cessfnl  an  issue  as  Dr.  Carpenter.  It  required  for 
its  production  a  i  ' 

the  labors  of  oti 
critical ,  and  nnprejadiced 

of  combining  the  varied^  heterogeneous  materials  at 

his  disposal,  so  as  to  form  an  harmoi.ioas  whole. 

We  feel  that  this  abstract  can  give  the  leader  a  very 

__  _^  tmperfeet  idea  of  the  falness  of  this  work,  and  no 

tJie  VaTjSi,''Mcaritraid  "cAiiViete  In  alPi^pici^  I  »*«•  ®f  »^  "^J^*  ^^  **»«  admirable  marner  in  which 


a  truthful  reflection  of  the  advanced  state  at  which 
Che  seieaee  has  now  srrived.— X)«6<m  QuarlsWy 
/•WTfuU  0/  Miditml  ScMnes. 


material  has  t>een  brought,  from  the  most  various 

sources,  to  conduce  to  itseompleteneas,  of  the  laeid* 

ity  of  tae  reasoning  it  eontaias,  or  <xf  the  elearneas 

...  -       ,        ,.    .    i.    ,*        «r    *   u        of  language  in  which  the  whole  is  clothed.    Notthc 

A  truly  magnificent  work-in  Itself  a  perfect  phy- !  profJSi<m  only,  but  the  scientific  world  at  large, 

Biological  study— ii««*«ag'«  Abttraet.  •  ^^.t  feel  deeply  tadebted  to  Dr.  Carpenter  for  tSis 

This  work  stands  without  its  fellow.    It  is  one}  areat  work.    It  must,  indeed,  add  largely  even  to 

few  men  in  Earopeeoald  have  undertaken ;  it  ia  one  |  Sis  high  repatation.— JtfsdMa^  Tiwut . 

BT  TBI  SAME  AtTTHOR.    {Preparing.) 

PRINCIPLES  OF   GENERAL   PHYSIOLOGY,    INCLUDING   ORGANIC 

CH£MISTKY  AND  HISTOLOGY.     With  a  General  Sketch  ot  the  Vegetable  and  AninuU 
Kingdom.    In  one  large  and  very  handsome  octavo  volume,  with  several  hundred  iilustratioiiB. 

BT  THB  SAMB  AtTTHOR. 

A  PRIZE  ESSAY  ON  THE  USE  OP  ALCOHOLIC  UQUORfl  IN  HEALTH 

AND  DISEASE.    New  edition,  with  a  Preface  by  D.  P.  Conuib,  M.  D.,  and  ezplaiiat:oM  of 
•oieiitiAc  words.    In  ooe  leai  ISbno.  volume,  extra  cloth,   pp.  178.    90  oeiits. 
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CONDIE  (D.  F.),  M.  D.«  «te. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  CHILDREN.   PifUi 

edition,  revii»ed  and  augmented.  In  one  large  volame,  Svo.,  extra  clothi  of  over  7d0  pages.  $3  33. 

In  preeenttng  a  new  and  revised  edition  ot  this  favorite  work,  the  publishers  have  only  to  state 
that  tne  author  has  endeavored  to  render  it  in  everyr  respect  "  a  complete  and  faithful  exposition  ot 
the  pathology  and  therapeutics  of  the  m^dies  incident  to  the  earlier  stages  of  existence — a  foil 
and  exact  account  of  the  dinea^s  of  infancy  and  childhood."  To  accomplii*h  this  he  has  subjected 
the  whole  work  to  a  careful  and  thorough  revision,  rewriting  a  considerable  portion,  and  adding 
several  new  chapters,  in  this  monner  it  is  hoped  that  any  deficiencies  which  may  have  previou«ly 
existed  have  been  supplied,  that  the  recent  labors  of  practitioners  and  observers  have  been  tho- 
roughly incorporated,  and  that  in  every  point  the  work  will  be  found  to  maintain  the  hirii  reputatim 
it  has  enjoyed  as  a  complete  and  thoroughly  practical  book  of  reference  in  infantile  a&ctioos. 

A  few  notices  of  previous  editions  are  subjoined. 


Dr.  Condie's  scholarihip,  aennen^  industry,  and 
praetieai  sense  are  manifested  in  this,  as  in  all  his 
aamerons  contributions  to  science. — J)r.  Holm4S*s 
Rtport  to  tk§  Atntrican  Mtdical  Association. 

Taken  asa  whole,  in  onr  Jndgment.  Dr.  Condie*8 
Treatise  is  the  one  from  the  perusal  of  which  the 
practitioner  in  this  country  will  rise  with  the  great- 
est satisfaction.— IFMt«mJ««nia2  o/  Msdiciiuaud 
Sufgsry, 

One  of  the  best  works  upon  the  Diseases  of  Chil- 
4 rea  in  the  English  language. — Wsstom  Lamtsi, 

We  feel  assured  from  actual  experience  that  ac 
physician's  library  can  be  complete  without  a  copy 
of  this  work.— JV.  Y.  Journal  of  Msdidns, 

A  veritable  pediatric  enoyclopsdia,  and  an  honoi 
te  American  medical  literature. — Ohio  MsdiciU  and 
Surgical  Journal. 

We  feel  persuaded  that  the  American  medieal  pro- 
fession will  soon  regard  it  not  only  as  a  very  good, 
but  as  the  vxkt  bxst  (*  Praetieai  Treatise  on  the 
Diseases  of  Children.' >—iliMm««  Mtdical  Journal 

In  the  department  of  infantile  therapeutics,  the 
work  of  Dr.  Condie  is  considered  one  of  the  best 
which  has  been  published  in  the  English  language. 
— T!4s  Sutkoseopt. 


We  pronounced  the  first  edition  to  be  the  bol 
work  on  the  diseases  of  ehildrea  in  the 


language,  and,  notwithstanding  all  that  has  oeci 
puDlished,  we  still  regard  it  in  taat  light,— Iftdicsl 


r. 

The  value  of  works  by  native  authors  on  the  dl^ 
eases  which  the  physician  is  called  upon  to  eomfaati 
will  be  appreciated  by  all ;  and  the  work  of  Dr.  Con- 
die  has  gamed  for  itself  the  eharaeter  of  a  safeguids 
for  stadeats,  and  a  useful  work  for  ecmsultatioa  by 
those  engaged  in  practice. — N.  Y.  Mod.  Timss. 

This  is  the  fourth  edition  of  this  deservedly  popu- 
lar treatise.  During  the  intervai  since  the  last  edi- 
tion, it  has  been  suDjeeted  to  a  thorough  revision 
by  the  author;  and  all  new  observations  in  the 
patholog]^  and  therapeuties  of  ehildrea  have  bees 
mcluded  in  the  present  volume.  As  we  said  bcfMS, 
we  do  not  know  of  a  better  book  on  diseases  of  ehil- 
dren.  and  to  a  large  part  of  its  reeommendationswe 
yiela  an  unhesitating  eoncarrenee.— i?fl|/«ls  Msd. 
Journal. 

Perhaps  the  most  fall  and  eomplete  work  bow  bs- 
Tore  the  profession  of  the  United  states;  indeed,  va 
fliay  say  in  the  English  language.  It  is  vastly  sape- 
rior  to  mostof  its  predecessors. — Trmmo^ummoaMud, 
Jowmai. 


CHRI8TI80N  (ROBERT),  M.  D.,  V.  P.  R.  8.  E.,  «tc. 
A  DISPENSATORT;  or^  Oommentary  on  the  PharmaoopoDias  of  Great  Britdi 

and  the  United  States ;  comprising  the  Natural  History,  Description,  Chemistry,  Pharmacy,  Ac- 
tions, Uses,  and  Doses  of  the  Articles  of  the  Materia  Medica.  Second  edition,  revised  and  im- 
proved, with  a  Supplement  containing  the  most  important  New  Remedies.  With  copious  Addi* 
tions,  and  two  hundred  and  thirteen  large  wood-engravings.  By  A.  EeLisFBU>  GaiFFira,  M.  D. 
In  one  very  large  and  handsome  octavo  volume,  extra  cloth,  or  over  1000  pages.  83  SO. 


COOPER  (BRAN8BY  B.),  F.  R.  8. 

LECTURES  ON  THE  PRINCIPLES  AND  PRACTICE  OP   SURGERY. 

in  one  very  large  octavo  volume,  extra  cloth,  of  750  pages.   $3  00. 


OOOPER  ON  DISLOCATIONS  AND  FRAC- 
TURES OF  THE  JOINTS.— Edited  by  Buahsbt 
B.  CoopxK,  F.  R.  S.,  &e.  With  additional  Ob- 
servations by  Prof.  J.  C.  Wakkxii.  A  new  Ame- ' 
riean  edition.  In  one  handsome  octavo  volume, 
extra  cloth,  of  about  500  pages,  with  numerous 
illustrations  on  wood.    83  S5. 

COOPER  ON  THE  ANATOMY  AND  DISRASES 
OF  THE  BREAST,  with  twenty-five  Miseellane- 
ons  and  Surgical  Papers.  One  laive  volume,  im- 
perial 8vo.,  extra  eioth,  with  25x  figures,  on  96 
plates.    •9  60. 

OOOPER  ON  THE  STRUCTURE  AND  DIB- 
EASES  OF  THE  TESTIS,  AND  ON  THE 
THYMUS  OLAND.  One  vol.  imperial  8vo.,  ex- 
tra cloth,  with  177  figures  on  S9  plates.    fS  00. 


COPLAND  ON  THE  CAUSES,  NATURE,  AlfP 
TREATMENT  OF  PALSY  AND  APOPLBXT. 

In  one  volame,  royal  Umo.,  extra  eloth.  pp.  9W. 

80  cenU. 

CLYMRR  ON  FEVERS:  THEIR  DIAONOSIS, 
PATHOLOGY,  AND  TREATMENT.    In  OBS 

octavo  volume,  leather,  of  800  pages.    91  fO. 

COLOMBAT  DE  L'ISBRB  ON  THE  DI8BA8B8 
OF  FEMALES,  and  on  the  special  Hygiene  of 
their  Sex.  Translated,  with  asaay  Notes  and  Ad- 
ditions, by  C.  D.  Mxias,  M.  D.  Beeoad  editioa, 
revised  and  improved.  In  one  large  toIbbm, 
tavo,  leather,  with nnmeroBs woooT-eats.  pp.* 
•3  60. 


CARSON  (JOSEPH),  M.  D., 

Professor  of  Materia  Medica  and  Pharmacy  in  the  University  of  Pennsylvania. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA  MBDIOA 

AND  PUARBCAOT,  deUvered  in  the  University  of  Pennsyivania. 


CURLINQ   (T.    B.),  F.  R.S., 
Surgeon  to  the  London  Hospital,  President  of  the  Hantoriaa  Boeiety,  4«. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  8PBBHA- 

TIC  CORD,  AND  SCROTUM. .  Second  American,  from  the  second  and  ealaifed  TSmajUk  6d&> 
tioft.    In  one  handsome  oouvo  vo  ume,  extra  cloth,  with  nnmeroiii  illustntioBS.  pp.4d&.  IB  M 
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CHURCHILL  (FLEETWOOD),  M.  D.,  M.  R.  I.  A. 

ON  THE  THEORY  AND  PRACTIOE  OF  MIDWIFERT.    A  new  Amerinn 

from  the  (oanb  remixed  uid  niBraed  Lundon  edilioa.    Wilh  Notei  uid  Addilioa*,  by  D.  Piahch 

Condu,  M.  D.,  aulhor  of  a  "  nuiliol  Treuite  on  (he  Dihibhi  of  Cfaildrsn,"  &o.     WUb  194 

illDilrBlicm*.     In  one  very  tuuidKiiiie  oclivo  volume,  leaifaer,  or  nearly  700  large  pagea.     S3  K, 

Tbit  work  bu  been  to  long  tn  esttblitbed  favortie,  both  as  a  leil-boolc  lor  ihs  leimer  ud  ■•  ■ 

reliBble  aid  in  coniulolioD  Torlhe  pncliiioner,  Ihut  in  prewoung  inew  edition  il  ii  only  neoeaHrj 

to  call  Bllenlion  lo  ilie  very  eiltiuded  itnprorementft  whicb  il  bas  rei^ived.    HarinjT  bad  Ibe  beneBl 

of  ivro  n:vl«ii>n»  by  ibe  auibor  ainoe  Ibe  Iwt  Amerioan  repria),  il  tu'  beea  malerially  eaiarttwl,  and 

Or.  Chiircliill'f  well-known  ooarf  ieniiuuB  iaduniry  ia  a  guaraniee  Ibal  every  porliun  ba*  been  Iho- 

rougbly  bruiight  up  wilb  Ibe  luteal  re»ul(i  of  European  inviuiigaiiiiD  in  all  depanmenla  of  ibe  *oi- 

rnee  and  art  of  obflslrica.     The  receni  dale  of  the  laai  Dublin  edition  baa  not  lefi  mucb  ol  novelly 

tbr  the  American  editor  to  introduce,  but  be  baa  endeavored  to  iiiwri  wbaievsr  ha->  since  appenred, 

together  wiih  inch  mallera  u  hia  eiperienoe  baa  ahuwn  biin  would  be  dealrable  Cm  ihe  Amarioan 

•ludeni,  including  a  large  number  of  illuslivtiaaa.     Wilb  ihe  aanclioD  oT  Ibe  author  be  baa  added 

in  the  lorm  oC  an  appendix,  some  chapiera  from  a  little  "  Mnnnal  for  Midwive*  and  Nunaa,"  re- 

oenily  issued  by  Dr.  Churchill,  believing  Ibal  ibu  details  then:  prewnted  can  hurdly  lail  lo  prore  ol 

advantage  to  the  junior  practitioner.     The  rei>ull  or  all  ihete  addiuona  ia  thai  ihe  work  now  eon- 

laiina  ruTly  one-balf  more  mailer  ihan  the  !aal  American  edition,  with  nearly  ooe-balf  mora  illu»- 

-"-  -  — '■■■ ' ■--  -te  ofaimallet  typo,  the  yolnme  contains  almoallwo  hundred 

lieen  spared  lo  secure  an  improvement  In  The  n 
equal  to  (bat  which  Ihe  teil  baa  received,  and  Ibe  volume  is  c     .. 
band-omeai  that  ha«  thus  Tar  been  Uid  lielbre  ihe  American  profesii 
ki  which  il  iaoSrred  ahunld  aecure  for  il  a  place  in  every  leclure-roora  and  on  every  office  table. 
A  IxKer  bonk  in  wAleh  to  learn  Iheaf  Impnrtanl  i      Were  wa  tedaeed  to  the  neeeaalty  of  baring  bnt 

' '--- Dt.Chnrchill'i.  Everv     hu  work  db  raidwiferf,  and  piniiliud  u  ikttu, 

■■-in ;  ilir  oniaion  of  all     we  would  unhaiilatinglj  take  ChaiehiU.— ITuHni 
'—  -'-"- '-idaurg.JtuTHMl. 

Impoaalble  to  eoneelve  a  Bora  aaafal  aal 

,    .,.—     r..     ^L .,..,_    pr„U^    of 

7,  In  oar  obIbIoh,  tba  i 

wbichsalala.— y.  T.  i 

No  work  liDlriB  a  higher  poiltioB,  or  li  sore  <•- 

lerviM  of  being  placed  in  tba  handi  of  the  Ivro. 

Ibe  advueed  aiadeal,  or  tba  pnatltionai. — AMlcsl 


of  atati.tical  inqairy,  palliu  ■latiitici  in  their  pio    ,  iijSIriferT^Pr*rtn*teJ  Midital  jHrlal. 


a  Dr.  Chuieulll'a. 


the  aaraty^'the  palirnl.    We  have  Mii  ra..agli  to  I  rdVavnrrZ^'thovd°Krvent,™Bl'irirr"nriBlSi 


i*".™?, '•?^*;L1''J  J^"AJ.,J^  «.T,."?%?.".'.'    the"d'e^'rmrntoV^ll''^f; 


ightapby  the  anthor  to  the  prai 


irr  impnrtanl  BarliealBr  embtaeed  In 


Tnbeitawprai 


jf  ibitlBlieal  reaearrh  wlileh 

have  ierved  to  plaee  il  already  in 
[Of  work!  in  iliiidepartiBent  of  re- 
■N.  O.  M§d.  and  Surg.  Jtutnat. 

of  Uabeatif  aottka 


only  aay,  therefore,  that  If  ttia  Grit  edilion  wai 
tkoHchl  worthy  uf  a  favorable  reception  by  thi 

■iad^  pablle,  we  can  eoBidenlly  aSrn  that  thli  In  oar  opinion,  It  forni  one  of  Ua  t 

will  be  foind  muck  more  to.    Tke  leetarer,  ike  .  very  beat  lait-book and epltoBeor obi       _.. 

HaelitioBer.'bnd  the  atadent,  may  all  have  recosrae  which  we  al  rreaeat  poiaraa  in  tbe  Eagliab  laa- 

to  lu  page*,  and  derive  fron  their  peraaal  maeb  in-  giage.— JTiaif  ly  Joantal  tftbUfl  Stitnc: 

tweet  and  iBatnictioniDeveryUinc  relating  ID  theo-  ThecleameHandDreoiaionofalvlaln  wtaleliltla 

retieal  and  practical  raldwifeTy.:=l)»»Ifa5a-"«'l|  wriiteB,and™grX"oB"^attUaUcuTe^^^^ 

jtmnait/lbiKlBtttnu.  which  it  conuma.nave  eorvedWplaceitintbelr.t 

A  work  of  very  great  merit,  and  lacb  a*  weeu  ranknf  workain  tbladepartnealorBedlealaBleoe*. 

Maldenlly  reeommend  to  the  slidy  nf  every  obata-  —H.  Y.  Asnwl  afMtMtim: 

trleprMtitlo»r.-I.>a^>-Jfi4t<aISu.(u.  Thia la eartalnly  the  Boat  perfbel  eyaleai extant. 

Paw  trealiaea  will  be  foanil  betcer  adapted  aa  a  It  ia  the  beat  adapted  for  the  parpoaea  at  a  ta«- 

leat-bnokfar  the  alndeet,  or  aa  a  manaal  for  th(  Mok,  and  that  which  ■■ ' "■ 

rraqaent  eoaanlcatlon  of  the  yoBng  praetiiioaar.—  liai  M 


■T  m  aaira  atrrHos.    (lately  PtMiititd.) 
ON  THE  DIBBASKS  OP  INFANTS  AND  CHILDREN.    Seoond  Ameriwn 

Edition,  reviMd  and  enlarged  by  the  BUtbor,    Edited,  witb  Notes,  by  W.  V.  KiariNa,  H.  U.    !■ 

OBO  large  and  handsome  volume,  extra  cloth,  of  over  TOO  paigea.     U  23. 

In  preparing  thia  work  a  aecond  time  fSr  Ibe  American  proleaaion,  ibe  BDlhor  baa  apared  no 
labor  in  giving  il  a  very  thorough  revision,  introducing  several  new  chapters,  and  rewriting  olbera, 
while  every  jMirlion  of  ibe  volume  hM  lyeii  subjected  lo  a  severe  acniiiny.  Tbe  edbrta  of  lb* 
Ainerican  editor  have  been  directed  lo  supplying  such  informaiioD  relative  to  maltora  peonliar 
to  Ibia  country  as  might  have  escaped  tbe  attention  of  tbe  auihor,  and  tbe  whole  may,  there- 
fore, be  safely  pronounoed  one  of  the  moal  complele  works  on  tbe  subieel  acoessJUe  to  the  Ama- 
rieao  Profession,  By  an  alleralion  m  tbe  aiae  of  Ibe  page,  these  very  eilensive  additiooa  hava 
baen  acoommodaled  wilbotit  unduly  incnaaing  Ibe  siia  of  Ibe  work. 

BT  TVS  aaMi  atraaoa.. 
IS8ATS  ON  THE  PXJERPERAL  FEVER,  AND  OTHER  DISEASES  PS- 

CULIAS  TO  WOMEN.     SelecIedfromlbewrilingsolBriliabAnlhoraprcvioiialolkclaMal 
the Eiffhtc«ntli CMinri..  lBOD«neaiocuvovolame,extiaQtath,Qlaboia».Kft^l*4l«a.  ^^> 


10  BLAH0HA80   A   LEA'8   HEUICAL 

CHURCHILL  (FLEETWOOD),    M.  D.,  M.  R.  I.  A.,    Ac. 

ON  THE  DISEASES  OF  WOMEN;  inoIudinK  those  of  Presnuicj  and  CliiU- 
bed.   A  new  American  edition,  reriud  by  the  Autbor.    With  Notes  and  AddiliooB,  by  D.  Fuur- 
OTsCoyDti,  M.D.,  (ulhorDt  '<AFraciical  Treatife  on  the  IWeuet  olChildren."    Wilhnmw- 
rouB  ill ual rations.     In  one  Urge  ud  ban dH>me  octavo  volnme,  extra  cloih,  of  T6S  page:   S3  OD. 
ThiB  edition  of  Dr.  ChurchiU's  very  popular  treaiiite  may  almoiit  be  termed  ■  new  work,  u 
(horoDghly  faa»  he  revfaed  it  in  ewty  portion.    It  will  be  found  greatly  enlarfred,  and  completelT 
brought  up  to  the  mo»I  recent  ctwdilinn  ol  the  fnb^eot,  while  the  very  ha^d^olne  Kries  of  ilWn- 
tionf  introduced,  reprewntlng  inch  patholt^ical  conditions  ai>  can  be  accurately  portrayed,  pmeit 
a  novel  Teature,  and  aflbrd  valuable  ssfiManf*  lo  the  young  practitioner.    3ucn  additioai  a*  ap- 
peared desirable  for  the  American  Mndent  have  been  made  by  the  editor,  Dr.  Condfe,  while  ■ 
marlied  improve metit  in  the  mecfaanicaJ  execution  keep>  pace  with  the  adVBnce  in  all  other  tefpecti 
which  the  vohime  hai  undergone,  white  the  price  has  been  tept  al  (he  former  very  moderMe  me. 

aet  and  eomprehcDaive  eipuiitinni  nf  the  prciFnt  I  only  Ihuruogh  trentii&wi:  know  or  i>n  tlic  uti)gni 
■talenf  medical  kaowtrdjcrtnmpeet  to  the  niKiiiFi  mil  it  nuy  bcec>mni»dKl  to  pracliiinciri  and  iti- 
of  wmnenthat  haa  yet  been  pohllahed. — Am.JnrH.    dcnti  ai  a  ma  iKr  nicer  in  in  iiiiiii  iilii  ili  iniiiim 

"•ifmi^'^iJiuHU^'jtZi^^'lll^lUSt.  i!^e[lhatirBr'e"e[7al^'^'olVwmei^^fn 
kali<»,  OB  "the  diieaaea  of  fenulea,"  to  the  aame  1 


8.    H.>,   M.O., 

leJdcriOTi  Medical  1 

npcndious  View 
of  Dii^uM!*,    Seiwnd  edition,  revii«d. 


Compendious  View  of  fatholoe^  a 


GuIlCK,  or  the  HiMory  and  Trealmenl  of  Uli^UM!*.  StKonl 
iidi^ome  octavo  volume,  ol  750  pagee,  extra  clulb.  >3  7S. 
The  ateady  demand  which  han  ao  K>on  exbauHled  ihe  lir!>(  edition  of  thiB  work,  aaaicieatlyafeowi 
llial  the  Buihor  wan  not  mistaken  in  iuppocing  that  a  volume  of  this  character  wag  needed  tB 
eiemeniary  maiiual  of  praeiice,  which  ehuuld  present  the  leading  prineiples  of  medicine  witk  tk 
prarttcal  reaulie,  in  a  condented  and  pernpicuoua  manner.  DiMncumbered  of  unneccaaarr  daliil 
and  fruiihshii  vperulaiioni,  it  enilMidief  what  it  tnoil  requi^'iie  fur  the  atudeni  to  leani,  ■nd  at  the 
aame  time  what  tlie  active  practitioner  wanii'  when  obliged,  ui  the  daily  oalt*  of  hi*  proteaaica,  lo 
refreth  faia  memory  on  special  points.  The  clear  and  atlraciive  tlyle  of  the  author  n-odaia  tht 
whole  eapy  of  cuniprcheni'ioni  while  hi*  long  experience  give:<  to  hi*  teaching*  an  authority  every- 
where acknowledged.  Pew  physician',  indeed,  have  had  wider  oppununiliee  for  observaiioti  aid 
experience,  and  few,  perhapa,  have  u>>ed  them  to  better  purpose  As  the  n  ~ 
voted  to  atudy  and  practice,  Ibe  prexent  edilinn,  revised  and  hi 


urnose  As  the  renull  of  a  loor  liTa  ds- 
idbroiiirht  up  to  the  date  of  publicaliea, 
as  a  condeneeil  and  convenicDt  AnMricai 


ORUITT  (ROBERT),  M.  R.  C.  >.,  &e. 
THE  PBINCIPLE8  AND  PRACTICE  OF  MODERN  SURGERY.     A  new 

■ndrevi-ed  American  from  the  eigblh  enlarged  and  improved  London  editiun.     lllurlrated  wilk 

four  hundred  anil  thirty-two  wood-engravings.    Inone  very  handaomelypriatedoclavovoIuiBe, 

leather,  of  nearly  700  lar^  pagea.     S3  79. 

A  work  wbii'h  like  Dhuitt'b  StTRomr  baa  for  bo  many  years  maintained  the  pwiiioo  of  Blad- 
ing favorite  wilh  all  claores  of  the  prufe:<sion,  needs  no  tpecial  recommendation  to  atij-act  alteiiticB 
10  a  revired  edition.  Il  if  only  nr<'eMrary  lo  Kiaie  that  the  author  has  npared  no  paina  to  keep  iba 
wort  up  lo  ila  v^ell  earned  repulaiion  of  prewnling  in  a  small  and  convenient  oompaMi  the  lalett 
condition  ot  every  department  o(  surgery,  cnnsidered  both  aa  a  science  and  a*  an  an;  and  that  the 
aervicesof  Boompcteul  American  edilHrbave  be*n  employed  lo  inlroduce  whatever  qovelliesmay 
have  encaped  the  nuihor's  atlenlioo,  or  may  prove  o(  service  to  the  American  practitioner.  Ai 
■everal  editions  have  appeared  in  London  pini-e  Ibe  i>sue  of  the  last  American  repruit,  the  voloBie 
ba*  had  the  benefit  of  repealed  rcvii-innK  by  the  author,  reaulling  in  a  very  inorougfa  alteration  and 
improvement.  The  extent  of  iheiv  addition?  may  be  estimated  from  the  fact  that  it  now  ooataisi 
abuul  one-third  mure  matter  thun  the  prevfoua  American  edition,  and  that  not  withstanding  tb» 
adoption  of  a  smaller  type,  Ibe  pages  have  been  increased  by  about  one  hundred,  while  neaiif  iws 
hundred  and  fitly  wuud-cuis  have  been  added  to  the  former  lint  of  illualralions. 

A  markird  imjirovemenl  will  also  be  perceived  m  the  mechanical  and  ariistical  execution  of  the 
work,  which,  printed  in  the  bei't  alyle,  on  new  type,  and  fins  paper,  leaves  little  to  be  desired  ai 
legardK  exiernul  tininh ;  while  at  ibe  very  low  price  affixed  it  will  be  found  one  of  the  rlwp*' 
Tolunies  accessible  lo  the  prolesaion. 

This  p'ipular  voluniF,  nciu-  a  mint  eomprefaesilve  '  nothing  of  rsalpraetleal  Inportaoee  haa  heeBilHl>- 
workon  largerv,  liHi  uudergcne  many  euriHtlona.  UC)  It  preaenlaa  (aithfBlepiloDieoreverjtkiif  n- 
lnipmvemeiiu,aDcl  add|[foni,andthepriBclnleiaDd  lallnt  t>anrgcry  ap  to  IheprmDl  hoar  tl  ta  la- 
the  praellca  of  the  art  have  bm  hnnight  duwn  to    lervcdlT  a  pnpnlar  minual,  baih  wilh  iha  natal 

tBiBrgeTyitiaimpMBibleluspeaktoobighiv.    Thai     t,  .i„.i„,i,:.H-i,f  ,„ii™  , 
iBB«fipti™BaieaoeleBTandcuueiae,aath*il]Ba-lj.J»;'^"»*J!«'^''^J'^f'^^^ 

Ban  havenodtiioflJty,  wi''  .      -n  -      .  nnna 


pr.iKr  kBrnvledgeand  aaaeieat  taet  la  Ihla  miS    EJi",SifTn  J-^'.^JJ  ^'„ 
-Hlecledilepari^tornediea  edBMUoB.-»ri*iiik    himielf  to  ""o  «"!'  ■«  " 

In  the  preaent  edition  theanthor  haa  enlirely  re-  '     In  a  word,  thli  eighth  edltlia  of  Or.  ]>ratll>* 


hapten,  and  haa  iaeurporaled  Maanal  nf  eargerrisall  that  the  Banrteal 
thevBrionai'mBrovemMiiaaniaiWUiDnaio  modern  or  praclltion«  euald  desire.  — ObaOs  Qi 
■aigery.    On  eatofally  goiag  OTM  W,  weiiA  ttaV   I  wmI  »f  K**.  Acuacaa,  Nov.  UN. 
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DALTON,  JR.  (J.  C).  M.  D. 
ProfeMor  of  Pbyiiolog y  la  the  CuUtg e  of  PhyaieiaiiB,  New  York. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY,  designed  for  the  use  of  Students 

and  Practitioners  of  Medicine.  Second  edition,  reviMd  and  enlarged,  with  two  hundred  and 
•erenty-one  Ulnstratious  on  wood.  In  one  yery  beaatiAil  ooiavo  volume,  of  700  pa^oi,  extra 
cloth,  $4  00 ;  leather,  raued  bands,  $4  50. 

The  general  favor  which  has  so  soon  exhausted  an  edition  of  this  work  has  aflbrded  the  author 
an  opportunity  in  its  revision  of  supplying  the  deficiencies  which  existed  in  the  former  volume. 
This  has  caused  the  insertion  of  two  new  chapters — one  on  the  Special  SenMs,  the  other  on  Im- 
bibitioo,  Exhalation,  and  the  Funoiioas  of  the  Lymphatic  System — besides  numerous  additions  of 
•mailer  amount  scattered  through  the  work,  and  a  general  revision  designed  to  brinir  it  thoroughly 
up  to  the  present  condition  of  the  i»oienoe  with  regard  to  all  points  which  may  he  considered  a** 
definitely  settled.  A  number  of  new  illustrations  has  been  introduced,  and  the  work,  it  is  hoped, 
in  its  improved  form,  may  continue  to  oonunand  the  confidence  of  those  for  whose  use  it  is  in- 
tended 

It  will  be  teen,  therefore,  that  Dr.  DaltOB*s  best '  own  orig insl  views  nnd  experiments,  together  with 
efforts  have  bren  directed  towards  perfeeiing  bis  a  desire  to  supply  what  he  eocsidered  some  defieiea- 
work.  'I'he  additions  are  marked  by  tae  same  fea-  eies  in  the  first  edition,  have  already  made  the  pre- 
tares  which  characterise  the  remainder  uf  the  vol-  sent  ime  a  necessity,  and  it  will  no  doabt  be  even 
■lae,  and  render  it  by  far  the  most  desirable  text*  more  eagerly  suoKbt  for  than  the  first.  That  it  is 
book  on  physiology  to  place  in  the  bands  of  the  not  merely  a  reprint,  will  be  seen  from  the  author's 
student  which,  uu  far  as  we  are  aware,  exists  in  statement  of  the  forowing  prineipal  additions  and 
the  English  language,  or  perhaps  in  any  other.  We  alterations  which  he  has  made.  The  present,  Hke 
therefore  have  no  hesitation  in  recommending  Dr.  the  first  edition,  is  printed  in  the  highest  style  of  the 
Dalton's  book  for  ttie  classes  for  wbieh  it  is  intend-  printer's  art,  and  the  illustrations  are  truly  admira- 
•d,  satisfied  as  we  are  that  it  is  better  acapted  to  '  ble  tor  their  elearaess  in  expressing  exaetly  what 
their  uie  than  any  other  work  of  the  kind  to  which  ,  their  author  intended .^Be^lea  MuUcml  and  Surgi- 
th»y  have  access.— ilnurtcaii  J^ufuai  of  tlu  Mtd.  ;  cml  J9nmaif  March  38, 1601. 

8€unc4t,  April,  1861.  ,     ,j  j^  unnecessary  to  frire  a  deUil  of  the  additions; 

It  is,  therefore,  no  disparaffement  to  the  many  suffice  it  to  say,  that  they  are  nameroas  and  import- 
books  upon  paysiology,  most  excellent  in  their  day,  ant,  and  saeh  as  will  reader  the  work  still  more 
to  say  that  Dalton's  is  the  only  one  that  gives  us  the  valuable  and  acceptable  to  the  profession  as  a  leam- 
aeienee  as  it  was  known  to  the  best  philosophers  .ad  and  original  treatise  on  this  all-important  branch 
throughout  the  world,  at  the  beginning  of  the  cur-  '  of  medicine.  All  that  was  said  in  commendation 
rent  year.  It  sutes  in  comprehensive  but  concise  ,  of  the  getting  up  of  the  first  edition,  and  the  superior 
diction,  the  facts  established  by  experiment,  or  '  style  or  the  illustrations,  apply  with  equal  force  to 
other  method  of  demonstration,  and  details,  in  an  this.  No  better  work  on  physiolngy  can  be  placed 
aBderstandable  manner,  how  it  is  done,  but  abstains  in  the  bsnd  of  the  student..— 5l.  LouU  Jfidieoi  tmd 
from  the  discussion  ofunsettled  or  theoretical  priints.  Surgical  Joumaif  May,  1801. 
Herein  it  is  unique  j  and  these  characteristics  rr n  '  These  additions,  while  testifying  to  the  learning 
aer  it  a  text-book  without  a  rival,  for  those  who  ^nd  industry  of  the  author,  render  the  book  exeeed- 
dealre  to  study  physiological  science  as  it  is  knowii  jngiy  ^^f^(  „  t,,.  „<„t  wmplete  expos6  of  a  sai- 
to  its  BBostsuccessfal  cultivators.  And  it  Is  phy si-  ence,  of  whieh  Dr.  Dalton  is  doabtl^  the  ablest 
ology  thus  presented  that  les  at  the  (oundatiim  of  reprisenUUve  on  this  side  of  the  Atlantic— JVsw 
correct  pathological  knowledge ;  and  this  in  tura  is    Or/«oiM  Jf«d.  Tiwut,  May,  1801. 

the  basis  of  rational  therapeutics;  so  that  path 3lo-        .        .    ..^.        ,  .u-  \»  ji  . 

gy,  in  fact,  becomes  of  prime  imporUnciin  the  .  Ar«««*  ^^^^^Y^^J  ^»»<*««'7<>'y  P«P«»"  work 
piiper  discbarge  of  our  cvery-day  practical  duties.  ,  b»vuig  been  called  for  in  the  short  space  of  two 
liaSctmiwii  ifaaeif.  May,  lAl.  '  y*»7'"».«  "**»?'  *»"  «npplied  deficieneies,  whieh 

'       "  existed  in  the  former  volume,  and  has  thus  more 

Dr.  Dalton  needs  no  word  of  praise  from  us.  He  '  conK)letely  fulfilled  his  design  of  presenting  to  the 
is  nniversaily  reeognixed  as  among  the  first,  if  not  profession  a  reliable  and  precise  text- book,  and  one 
the  very  first,  of  American  physiologists  now  living.  •  which  we  consider  the  best  outline  on  the  subject 
The  first  edition  of  his  admirable  work  appeared  but  of  which  it  treats,  m  any  language.— i^.  Amirtemm 
two  years  since,  and  the  advance  of  science,  his   Mtdiec-Ckimrg.  JRsvisw,  May,  1801. 


DUNQLI80N,  FORBES,  TWEEDIE,  AND  CONOLLY. 
THE  CYCLOPAEDIA  OF  PRACTICAL  MEDICINE:  oomprisingTreatiseB  on 

tiie  Nature  and  Treatment  of  Diseases,  Materia  Medica,  and  Therapeutics,  Di!4eases  of  Women 
•nd  Children,  Medical  Jurisprudence,  ficc.  Occ.  In  four  large  super-royal  octavo  volumes,  of 
3354  double-columned  pages,  strongly  and  handsomely  bound,  with  raised  bands.    $12  00. 

*^*  This  work  contains  no  less  than  four  hundred  and'eighteen  distinct  treatises,  contributed  by 
■izty-eight  distinguished  physicians,  rendering  it  a  complete  library  of  reference  for  the  oountry 
practitioner. 

The  most  complete  work  <m  Practical  Medicine  i  The  editors  are  practitioners  of  established  r^a- 
•ztantj  or,  at  least,  in  our  langnsgc-^Jajfais  tation,  and  the  list  of  contributors  embraces  many 
MUM€ml  and  SutgiaU  Jwmrwul,  |  of  the  most  eminent  professors  and  teaehers  of  Loa- 

don,  Ediaburgh,  Dublin}  and  Glasgow.    It  is,  in- 


deed.  the  great  merit  ot  this  work  that  the  principal 
articles  have  been  furnished  by  praetiticmers  who 
have  not  only  devoted  especial  attention  to  the  dia- 
eases  about  which  the^  have  written,  bat  have 
also  enjoyed  opportunitiet  for  an  extensive  practi- 
cal acquaiataace  with  them  and  whose  reputation 
It  has  been  to  us,  both  as  learner  and  teacher,  a  •  carries  the  aasu ranee  of  their  competency  Justly  to 
work  for  ready  and  fre<^uent  reference,  one  in  which  j  appreciate  the  opinions  of  others,  while  it  staapa 
modem  English  medicine  is  exhibited  in  the  most  I  their  own  doctrines  witl  high  and  Jastaathority.-^ 
advantageous  light.— M«dtea<  Bxamuiur.  I  Anuriemm Mtdifl  Jouruml. 


For  reference,  it  is  above  all  price  to  every  prae- 
lltioner.— ITfsfsm  IUmmsi. 

One  of  the  most  valuable  medical  publications  of 
the  day— as  a  work  of  referenee  it  is  invaluable.— 
WultfU  Joumml  of  Medietas  end  Sutfry, 


0EWEE8*S  COMPREHENSIVE  SYSTEM  OF 
MIDWIFERY.  Illustrated  by  oceaaioaal  eases 
and  many  engravings.  Twelfth  edition,  with  the 
author's  last  improvemeats  and  eorreetiona  la 
one  octavo  volume,  extra  cloth .  of  600  pages.  93  sM). 

OfiWEES'B  TREATISE  ON  THE  PHYSICAL 


AND  MEDICAL  TREATMENT  OF  CHILD 
REN.    The  last  edition.   In  one  volanM,  oetnvo, 

extra  cloth,  M8  pages.    fS  80 

DEWEE8*8  TREATISE  ON  THE  DISEASES 
OF  FEMALES.  Tenth  edition.  In  one  volume, 
octavo  extra  eloth,  SW  pages,  with  Qlatea.  «i«^« 


IS 


BLANCHA&D  ft  LEA'S  MEDICAL 


DUNQLI80N   (ROBLEY),    M.  D., 
ProfeMOT  of  Inititntea  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphln. 

NirW  AND  ENLARGED  EDITION. 

MEDICAL  LEXICON;  a  Dictionary  of  Medical  Science,  containing  a 

Explanation  of  the  variouf>  Subiects  and  Terms  of  Anatomy,  Phy8iolo«:y,  Pathology,  Hygiene, 
Therapeotics.  Pharmacology,  Fharmacy,  Surgery,  Obstetrics,  Medical  Jurispnidenoe,  Dentiftrr, 
Arc.  Notices  of  Climate  and  of  Mineral  Waters ;  Formuls  for  Officinal,  Empirical,  and  Dietetic 
Preparations,  &c.  With  French  and  other  Synonymes.  Revitied  and  very  greatly  enlarged. 
In  one  very  lar^  and  handsome  octavo  volume,  of  992  doubleHSolumned  pages,  in  small  type; 
strongly  bound  m  leather.    Price  $4  GO. 

Especial  care  has  been  devoted  in  the  preparation  of  this  edition  to  render  it  in  every  respect 
wortny  a  continuance  of  the  very  remarkable  favor  which  it  has  hitherto  enjo]^.  The  rapid 
sale  or  Fifteen  large  editions,  and  the  constantly  increasing  demand, show  that  it  is  regardedoy 
the  profession  as  the  standard  authority.  Stimulated  by  this  fact,  the  author  has  endeavored  in  the 
present  revision  to  introduce  whatever  mic^ht  be  necessary  "  to  make  it  a  satisfactory  and  desin- 
Die — if  not  indispensable — lexicon,  in  which  the  student  may  search  without  disappointment  for 
every  term  that  has  been  legitimated  in  the  nomenclature  or  the  science."  To  accomplish  this, 
large  additions  have  been  found  requisite,  and  fhe  extent  of  the  author's  labors  may  be  estimated 
from  the  fact  that  about  Six  Thoitsand  subjects  and  terms  have  been  introduced  throughout,  ret- 
derinff  the  whole  number  of  definitions  about  Sixty  Thoitsand,  to  accommodate  which,  the  ntmi- 
ber  oi  pages  has  been  increased  by  nearly  a  hundred,  notwiihstandinff  an  enlaigement  in  the  tiie 
ot  the  paffe.  The  medical  press,  both  in  this  country  and  in  England,  nas  pronounced  the  work  ia- 
dispensable  to  all  medical  students  and  practitioners,  and  the  present  improved  edition  will  not  lose 
that  enviable  reputation. 

The  publishers  have  endeavored  to  render  the  mechanical  execution  worthy  of  a  volume  of  soeh 
universal  use  in  daily  reference.  The  greatest  care  has  been  exerci^ied  to  obtain  the  typographical 
accuracy  so  neoesf ary  in  a  jwrork  of  the  kind.  By  the  small  but  exceedingly  clear  type  employed, 
an  immense  amount  of  matter  is  condensed  in  its  thousand  ample  pages,  wnile  the  binding  will  be 
found  strong  and  durable.  With  all  these  improvements  and  enlargements,  the  price  has  been  kept 
at  the  former  very  moderate  rate,  placing  it  within  the  reach  of  all. 


This  work,  the  appearance  of  the  fifteenth  edition 
of  which,  it  hns  become  our  duty  and  pleasure  to 
announce,  is  perhaps  the  most  stupendous  monument 
of  labor  and  erudition  in  medical  literature.  One 
would  hardly  suppose  after  constant  use  of  the  pre- 
ceding edition!,  where  we  have  never  failed  to  find 
a  sufficiently  full  explanation  of  ever>  medical  term, 
that  in  this  edition  ^^  about  six  thousand  subisets 
amd  terms  have  been  addedy^*  with  a  eareful  revision 
and  correction  of  the  entire  work.  It  is  only  neces- 
sary to  announce  the  advent  of  this  edition  to  make 
it  occupy  the  place  of  the  preceding  <me  on  the  table 
of  every  medical  man,  as  it  is  without  doubt  the  best 
and  most  comprehensive  work  of  the  kind  which  has 
ever  appeared. — EuffeUo  Med.Joum.,  Jan.  1858. 

The  work  is  a  monument  of  patient  research. 
akilAiI  judgment,  and  vast  physical  labor,  that  will 
perpetuate  the  name  of  the  author  more  effeotually 
than  any  posaible  device  of  sume  or  metal.  Dr. 
Dunglison  deserves  the  thanks  not  only  of  the  Ame- 
rican profession,  but  of  the  whole  medical  world. — 
North  Am.  Medieo-Chir.  Review^  Jan.  1858. 

A  Medical  Dictionary  better  adapted  for  the  wants 
of  the  profession  than  any  other  with  which  we  are 
acquainted,  and  of  a  character  which  places  it  far 
above  comparison  and  competition. — Am.  Joum. 
Med.  SeienceSf  Jan.  1858. 

We  need  only  say,  that  the  addition  of  6^000  new 
terms,  with  their  accompanying  definiti<nis,  may  be 
said  Co  constitute  a  new  work,  by  itself.  We  have 
examined  the  Dictionary  attentively,  and  are  most 
happy  to  pnmounce  it  unrivalled  of  its  kind.  The 
erudition  displayed,  and  the  extraordinary  industry 
which  must  have  been  demanded,  in  its  preparation 
and  perfection,  redound  to  the  lasting  credit  of  its  j 
author,  and  have  furnished  us  with  a  vulnme  indiS' 
jMHSo^/e  at  the  present  day,  to  all  who  would  find 
themaelves  a«  ntveau  with  the  hirhest  standards  of 
medical  information. — Boston  MeaictU  emd Surgical 
J(S«rMl,Deo.31, 1857. 

Good  lexicons  and  encyclopedic  works  generally, 
are  the  most  labor-saving  contrivances  which  lite- 
rary men  enjoy;  and  the  labor  which  is  required  to 
produce  them  in  the  perfect  manner  of  this  example 
IS  something  appalling  to  eontemplate.  The  author 


tells  us  in  his  preface  that  he  has  added  about  six 
thousand  terms  and  subjects  to  this  edition,  which, 
before,  was  considered  universally  as  the  best  work 
of  the  kind  in  any  language. — StUimem*s  JowmaL 
March,  1868. 

He  has  razed  his  gigantie  straetnre  to  the  foanda- 
tions,  and  remodelled  and  reconstructed  the  catirs 
pile.  No  less  than  six  thonsamd  additional  subjeeli 
and  terms  are  illustrated  and  analyzed  in  this  new 
edition,  swelling  the  grand  agaregata  to  befood 
sixty  thousand !  Thus  is  placed  before  the  profes- 
sion a  complete  and  thorough  exponent  oS  medical 
terminology,  without  rival  or  possibility  of  rivalry. 
—Nashville  Joum.  qf  Med.  and  Surg.,  Jan.  189B. 

It  is  universally  acknowledged,  we  believe,  that 
this  work  is  incomparably  the  beat  and  moat  eoa- 
plete  Medical  Lexicon  in  the  Engliah  langaage. 
The  amount  of  labor  which  the  distinguished  author 
has  bestowed  upon  it  is  truly  wonderful,  and  the 
learning  and  reaearch  displayed  in  ita  preparatioa 
are  equally  remarkable.  Comment  and  commenda- 
tion are  unnecessary,  as  no  one  at  the  present  day 
thinks  of  purchasing  any  other  Medical  Dietiooary 
than  this>— St.  Louts  Msd.  amd  Surg,  Joum.,  Jan. 
1858.  ' 

It  is  the  foundation  stone  of  a  good  raedieal  libra- 
ry, and  should  always  be  ineluded  in  the  first  lirt  of 
books  purchased  by  the  medieal  atadeat. — Am.  Mid. 
Monthly,  Jan.  1858. 

A  veryperfeet  work  ot  the  kind,  undoubtedly  tke 
most  perfect  in  the  English  language.— Jicd.  md 
Surg.  Reporter,  Jan.  1BS8. 

It  is  now  emphatically  the  Medical  Dictionary  of 
the  English  laitf  uuge,  and  for  it  there  ia  no  sabsli- 
tnte.— i^r.  H.  Med.  Joum.,  Jan.  1858. 

It  is  searoely  necessary  to  remark  that  any  OMdi- 
eal  library  wanting  a  copy  of  Dungliaoa'a  f«axiiwf 
must  be  imperfect. — Cin.  Lancet,  Jan.  18S8. 

We  have  ever  eonaidered  it  the  beataathority  pah- 
lished,  and  the  preaent  edition  we  may  safely  say  his 
no  equal  in  the  world. — FomnnUmr  Mod.  Jsavas/, 
Jan.  1858. 

The  moat  complete  authority  oa  the  sabjeet  to  hs 
found  in  any  language. — Fa.  Med,  Jomrmml^  Feb.  W. 


BT  TRS  SAME  AUTHOE. 


THB  PRACTICE  OF  MEDICINE.    A  Treatise  on  Spedal  FnfliologT  ttd  Ikt- 

rapeutics.    Third  Edition.    In  two  large  octavo  volumas,  laatber,  of  1,500  pages.    16  99. 


AHl)   SOIBMTIFIO   PUBLICATIONB. 


HITUAN   PHTSIOLOOY.     Eighth  edidon.     Tborooghl;  revised  and  cxten- 

■irely  Dwdified  and  enlargni,  vriih  five  taundivd  and  thirty-iwo  illiulniioiiF.    la  two  iuge  ind 

kudumely  prial«d  octavo  voluniei,aXtntclolb,  of  Bboul  1300  pagea.     ST  DO. 

Id  revioingthii  vork  Tor  [(•  eighlh  appearance,  the  autbor  ha>  »|iared  no  labor  to  reodrrit  wonhy 

■  ooallnDBn<-e  of  the  very  ^eal  laTor  whirli  has  beeo  ml«nded  to  it  by  Ihe  profeivion.     The  whole 

eontenla  have  been  rearranged,  and  to  a  Breat  eitonl  remodellpd;  Ihe  inveriigaliona  which  of  lale 

TMio  have  hoen  ta  numemua  and  to  imponant,  have  been  carcAitly  examined  end  incorparated, 

Md  Ihe  wort  in  everv  respeci  has  been  bronghl  np  lo  a  level  with  Ihe  prewnl  slate  of  Ihe  (ubjecl. 

Tbe  obiert  or  Ihe  aalhor  hai  been  to  render  it  a  conciw  bul  compreheni'ivE  Irealiw,  cantaining  the 

Whole  body  orphytiological  science,  lo  which  the  student  and  man  orwience  can  al  all  limes  refsi 

WJIhlbecerUiniy  of  flndins  whatever  they  are  in  acarch  of,  futly  pre'enled  in  all  iu  aspect*;  and 

OB  bo  former  edition  has  Ihe  author  bestowed  more  labor  lo  Mcure  Ihiw  result. 

ork  of  the  kiail  in  the  Enfliak  laa- 
edltiun  the  aalhor  has  madi  a  pcrrecl 

;^i"","?I.'"i^'i'''!l^?i.^'''.'J?i?!-?fSli5L'>  Ai' a"wo'rk"npon  phyaiiriojy  proper,  lE«™eneSVf 
tablo  to  ihB  eu>>^,  or  the  ■wiliMa  rwd*,,  n,BfBoetii»ipetfo™«dbyihBb«ly,iha.tBdMit will 
heal  T.  •<>  »l«l>iu  S  ""V*/"l!wi?"''     '■*  "  •"  ''•wi'»".-^«*""'  ■'•■"•-  •/  >t.d 


■T  TBI  lUU  AtTTHOk.    (A  ntw  tdittan.) 

GENERAL   THERAFEnnCS    AND    MATERIA  MEDICA;  Adapted  for  a 

Medical  Text-book.  With  lodexea  of  Remedies  and  of  Di>ea*e«  and  Iheir  Rrmedies.  Sura 
Edition,  rrviwd  and  improved.  With  one  hundred  andnineiv  thrKeilluplraiiooa.  la  two  large 
and  hand»>mely  printed  octavo  vols.,  extra  ololh,  of  about  UAO  pages.    K  00. 

■o  word!  ot  tf' >minf  ndstioD  to  hntnw  upon  a  work  j  aixa,  irran^«ineat,  add  reiiability  ivoammead  it  to 
whoae  Bcrili  hava  hen  hereuifoir  lo  oflMi  and  so  '  all ;  ao  tme,  we  Tsnlure  lo  prcfllcL,  will  stndy  it 
Jaulyeiliilleil.  11  maslanl  br  ■iippc>inl,tio»cvrr,  '  wilhcint  prnfil.and  there  are  few  to  whum  it  will 
Ikat  the  preaeit  Is  a  uere  reprint  of  Ike  previous    not  be  in  lumc  meaiurs  uieCal  iii  a  wnrli  nt  Hta. 

pnaalon,  ia  lullr  auataiacd  bv  the  aiim'^rooi  addi-  ;  grtai  (■■iiMaee  in  the  arl-clioB  and  prepsrattna  of 
Uwhehi.anadeto  the  wnrli,  and  tne  nrefal  re-    •aibtbltfarmilm.^ClmTUUtiilM.Jatirm.ndRd- 

— '     '  tiehailBblMtedUewholg^W.^.    efaw,  Ju.  lece. 

«*■,  iaa.  IMS.  I 


KEW  REMEDIES,  WITH  FORMUUS  FOR  THEIR  PREPARATION  AND 

ADMINISTRATION.    Seventh  edition,  with  eitawtre  Addilioas.    In  oae  very  large  oeuvo 
volame,  exlr«  clolh,  of  770  pagea,    (3  73. 

tmiUfM  UtdicmX  and  aatgitMl  Jtwrmat.  ^  able  Inauilry  la  pnjhim  hi>  reHa'rekes  into  every 
Thia  eiaboiale  and  iief^il  vnlaiae  ahoald  be  wnreewhenee  inform iioa  la darlvabie,have«BaW«d 
-      id  in  every  aadleal  lihrary,  for  ■■  a  book  of  re-    him  M  lb  row  together  --  — — '  '— - 


Q  pnatlealh 
examine  tl..- 
»/Pkmrmmttl. 


pnaUeallv  mlaaU*  M  inveslintora  who  deiiis  » 
eiantine  the  origiaat  papeta.— At  JsHRcaii  JgiinHt 


ELLIS  (BENJAMIN],  M.  D. 

THE  MEDICAL  E0RMULAR7 :  being  a  CoUeotioii  of  PreacripdooB,  deriTed 
tram  ihe  writinnuid  prsclioe  of  maay  of  the  mo*l  eminent  phyaiciaiu  of  America  and  Enrope. 
Together  with  the  tiaual  Uielelie  PrsDaraiiooa  and  Anlidolca  for  PoiMO*.  To  wbioh  ia  added 
■D  Appendix,  on  the  Endermic  use  of  Medioinea,  and  on  Ibe  use  of  Ether  and  Chloroform.  Th« 
1rtu>le  accompanied  with  a  fewbrtefPharinaceulie  and  Medical  Obaemlions.  Eleventh  edition, 
revised  and  much  extended  by  RoixxT  P.  TnoiiAa,  M.  D.,  ProfeMor  ol  Blalena  Mrdica  in  Ihe 
Fhiladelphia  ColLcKo  of  Pharmacy.  In  one  volume,  8vo.  iPrtpariHg /or  larlg  yuilitatioK.) 
Thi*  work  has  been  allowed  lo  remain  (br  aome  lime  out  of  print,  awaiting  ihe  appearance  of 

Ihe  new  V.  3.  Pharmicopceia.     Imnwdiaiely  on  the  piiblicaiioo  of  th"  ' '"  ~"' "" " '  "     "■  ""  ' 

those  who  have  been  desirous  of  procuriag  it  may  rely  upon  jbiainin* 

up  with  all  ihat  ha*  appeared  of  value  ainoe  the  laalediiioD  was  iaau 

Uln  the  repulauoo  of  Uui  old  and  favohls  work. 
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ERICH8EN   (JOHN), 

ProfMMipr  of  Surgery  in  Univergity  OoUeg e,  LoadoBi  4e. 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatise  on  Suroioai 

Injitriks,  Disbasrs,  and  Operations.  New  and  improved  American,  from  the  second  enlarged 
and  carefiilly  revised  London  edition.  Illustrated  with  over  four  hundred  engraving  on  w<K)d. 
In  one  large  and  handsome  octavo  volume,  of  one  thousand  closely  printed  pages,  leather, 
raised  bands.    $5  00. 

The  very  distinguished  favor  with  which  this  work  has  been  received  on  both  sides  of  the  Atlaa* 
tic  haa^  stimulated  the  author  to  render  it  even  more  worthy  of  the  position  which  it  has  so  ra|^y 
attained  an  a  standard  authority.  Every  portion  has  been  carefully  revised,  numerous  additions 
have  been  made,  and  the  most  watchful  care  has  been  exercised  to  render  it  a  complete  ezponeit 
of  the  moHt  advanced  condition  of  sui^ical  science.  In  this  manner  the  work  has  been  enlarged  bT 
about  a  hundred  pages,  while  the  neriep  of  eng^tivings  has  been  increased  by  more  than  a  hundred, 
rendering  it  one  of  the  most  thoroughly  illustrated  volumes  before  the  profession.  The  additions  ol 
the  author  havin|§^  rendered  unneoest^ary  most  of  the  notes  of  the  former  American  editor,  but  little 
has  been  added  in  this  country;  some  few  notes  and  occasional  illustrations  have,  however,  been 
introduced  to  elucidate  American  modes  of  practice. 

It  is,  in  our  humble  judgnient.  drcidcdly  ths  bef(t  step  of  the  operation,  and  not  deserting  him  aatUtht 

book  of  the  kind  in  the  KngliRh  language.    8tTangc  final  issue  or  the  case  is  decided. — S«lA«sc9p«. 

that  just  such  book^  arc  noioftencr  produced  by  pub-  Embracing,  as  will  be  perceived,  the  whole  nm- 

tic  tcachrrt.  of  surgery  in  ihi?  coumry  and  Great  cal  domain,  Ind  each  division  of  itself  almost  eaai- 

Britain     Indeed  ii  i^  a  matter  of  great  astonishment,  pj^te  and  perfect,  each  chapterfall  and  explieit,  each 

but  no  lew  true  than  asioni^hjng.  that  of  the  many  subject  farlbfully  exhibited,  we  can  onlyexpmoai 

works  on  surgery  republished  m  this  country  within  esiimai©  of  it  in  the  aggregate.   We  Consider  itaa 

the    asi  fifteen  or  twentv  years  as  lexi-books  for  excellent  coniribulionto  surgery,  as  probably  ths 

medical  siudentMhi^if  the  onlv  one  that  even  ap-  best  single  volume  now  cxiai.i  on  the  subject;  aad 

proximaies  to  the  fulfilment  of  the  peculiar  wants  of  ^iih  gr?at  pleasure  we  add  it  to  oar  text-books.- 

youngmen  ju^tcnle^ng  upon  the  study  of  this  branch  yashvitU  jSumal  iffMidieint  and  Surgtry. 

*    '  Prof.  Enchsen*s  work,  for  its  size,  has  net  beaa 

Its  value  is  greatly  enhanced  by  a  very  copious  surpassed;  his  nine  hundred  and  eight  pages,  pr»- 

well*arrangcd  index.    We  regard  this  as  one  of  the  fbsely  illustrated,  are  rich  in  physiological,  patholo- 

nost  valuable  contributions  to  modern  surgery.    To  gical,  and  operative  surgestions,  doctrines,  details, 

one  enterinir  his  novitiate  of  practice,  we  regard  it  and  processes ;  and  will  prove  a  reliable  resoares 

the  most  serviceable  guide  which  he  can  consult.    He  for  information,  both  to  physician  and  surgeon,  in  ths 

will  find  a  fulness  of  detailleadinghim  throLgh  every  hour  of  peril.— i\r.  0.  Mtd.  €md  Surg.  JountMi, 


FLINT  (AUSTIN),  M.  D., 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Loaisville,  fte. 

PHYSICAL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  AFFECT- 

ING  THE  RESPIRATORY  ORGANS.     In  one  large  and  handsome  octavo  volume,  extra 
cloth,  636  pages.    f3  00. 

We  regard  it,  in  point  both  of  arranxement  and  of  a  work  based  upon  original  obiervatioa,  and  pos> 

the  marked  ability  of  its  treatment  oi  the  subjects,  sessing  no  ordinary  merit. — N,  Y.  Joumai  o^Bud, 

as  destined  to  take  the  first  rank  in  works  of  this  This  is  an  admirable  book,  and  because  of  its  ex- 

•lass.    So  far  as  our  information  extends,  it  has  at  traordinary  clearness  and  entire  mastery  of  •hesab- 

present  no  equal     To  the  practitioner,  as  well  as  j^cti  diacuaaed,  haa  mads  itself  indispensable  to 

the  student,  It  will  be  invaluable  in  cl«iring  up  the  those  who  are  ambitious  of  a  thorouffli  knowledge 

diagnosis  of  doubtful  cases,  and  in  shedding  light  of  physical  exploration.-i>r«uAt^7i«  Joum  ofSS. 

upon  difficult  phenomena.— JBnifaJotfstl./ownial.  r  /              r                                             ••  v  «•• 

A  work  of  original  observation  of  thchighest  merit.  T*»*  arrangement  of  the  aubjeets  discussed  is  easy, 
Werecommendthotreatiaetooveryonewhowishes  ?*^'.K  'if°ui*  wi**  P'"«°'  **»«  '»«»■  »n.j*ie  ™**' 
to  become  a  correct  auscultator.  Based  to  a  veiy  I2f  *  i  "*^«*  ♦  ***J3ir^***  1."*^"'  *••■  •^^"?«*  ^"f 
large  extent  upon  cases  numerically  examined,  ft  t^Jlon/lyninoteor  diffuse,  he  has  ncvertheleasfWIy 
carries  the  evidence  of  careful  study  and  discrimina-  «mpl'fied  the  more  importont  points.  la  this  re- 
lion  upon  every  page.    It  does  credit  to  tbe  author.  ^^^^  indeed,  his  labors  will  taTce  precedence,  and 


and,  through  him,  to  the  profession  in  this  country'    *>«  '*»«  "^n*  "Hnviting  to  this  useful  departmenta 
It  18,  what  we  cannot  call  every  book  upon  auscul- 
tation, a  readable  book.— ilm.  Jour.  M$d.  8ci*net$ 


more  general  attention. — O.  Mtd.  and  Snrg.J»wm. 

We  hope  these  few  extracts  taken  from  Dr.  Flint's 
This  volume  belongs  to  a  class  of  works  which  work  may  convey  some  idea  of  its  character  aad 
confer  honor  upon  their  auihors  and  enrich  the  do<  importance.  We  wculd,  however,  advise  every  phy- 
main  of  practical  medicine.  A  cursory  examination  sician  to  at  once  place  it  in  his  library,  feeling  as- 
even  will  satisfy  the  scientific  physician  that  Dr.  sured  that  it  may  be  consulted  with  great  benait 
Flint  in  thik  treatise  has  added  to  medical  literatnre    both  by  young  and  old.— Lovisvti/s  Rtvitv, 

BT  THK  BAMS  AUTHOR.      (Now  Reodff.) 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS,  PATHOLOGY,  AND 

TREATJVIENT  OF  DISEASES  OF  THE  HEART.     In  one  neat  octavo  volume,  of  about 
500  pages,  extra  cloth.    $2  75. 

ferring  to  employ  the  very  words  of  thedistingnishcd 
author,  wherever  it  was  possible,  we  have  esMyai 
to  eonoense  into  the  briefest  spaee  a  general  viewof 


We  do  no*  know  that  Dr.  Flint  has  written  any- 
thing which  is  not  first  rate  ,*  but  this,  his  latest  con- 
tribution to  medical  literature,  in  onr  opinion,  sur- 
passes all  the  others.  The  work  is  most  comprehen- 
sive in  its  scope,  and  most  sound  in  the  views  it  enun- 
ciates. The  descriptions  are  clear  and  methodical; 
the  statements  are  substantiated  by  facts,  and  are 
made  with  such  simplicity  and  sincerity,  that  with- 
out them  they  would  carry  conviction.  The  style 
is  admirably  clear,  direct,  and  free  from  dryness 
With  Dr.  Walsbe's  excellent  treatise  before  us,  we 
have  no  hesitation  in  saying  that  Dr.  Flint's  book  is 
the  best  work  on  the  heart  in  the  English  language. 
— BoBion  Med.  and  Surg.  Joumai. 

We  have  thus  endeavored  to  present  onr  readers 
with  a  fair  analysis  of  this  remarkable  work.    Pre- 


his  observations  aad  snggestions,  and  to  direet  Hm 
attention  of  onr  brethren  to  the  aboaadiaif  atoces  of 
valuable  matter  here  collected  and  arranged  for  tiMir 
use  and  instruction.  No  medical  library  will  here- 
after be  considered  complete  without  this  volams; 
and  we  tniat  it  will  promptly  find  its  way  into  ths 
hands  of  every  A  mer lean  student  aad  phyaieiaa.— 
N.  Am.  M9d.  Chit.  Retntw. 

With  more  than  pleasure  do  we  hail  theadvoitaf 
this  work,  for  it  fills  a  wide  gap  on  the  Hat  of  text- 
books for  our  schools,  and  is,  for  the  praetftteacri 
the  most  valuable  practical  work  of  its  xlnd.— If.  0» 
Mtd.  y*wi. 


AMD  ttCIBNTlPlO  PUBLIOATIONB. 
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FOWNES  (QEORQE).  PH.  D.,  Ac. 
A  MAXTJAL  OP  ELEMENTARY  CHEMISTRY;  Theoretical  and  Practical. 

With  one  hundred  and  ninety-seven  illuHtrmttons.    Edited  Hy  Robert  Bridors,  M.  D.    In  oim 
large  n>yal  12mo   volume,  of  fXX)  pagefs  o^tra  cloth,  $1  6d. 

The  death  of  the  author  having  placed  the  editorial  care  of  this  work  io  the  practi^d  hands  ot 
Drs.  Bence  Jone;*  and  A.  W.  Hoffman,  everything  ha*  been  done  in  its  revision  which  experience 
could  sugge!«t  to  keep  it  on  a  level  with  the  rapid  advance  of  chemical  science.  The  additions 
requisite  to  thi«  purpoM  have  neoes>ifated  an  enlargement  of  the  page,  notwithManding  which  the 
work  has  been  increased  by  about  fiHy  pagen.  At  the  same  time  every  care  ban  been  uited  to 
maintain  its  distinctive  character  as  a  condensed  manual  for  the  xtudent,  diverted  of  all  unnecessary 
detail  or  mere  theoretical  speculation.  The  additions  have,  of  course,  been  mainly  in  the  depart- 
ment of  Organic  Chemistry,  which  has  made  such  rapid  progress  within  the  last  few  years,  but 
jet  equal  attention  has  been  bestowed  on  the  other  branches  of  the  subject — Chemical  Physics  and 
Inorganic  Chemistry — to  present  all  inve!«tigations  and  discoveries  of  importance,  and  to  keep  up 
the  reputation  of  the  volume  as  a  complete  manual  of  the  whole  science,  admiral>ly  adapted  for  the 
learner.  By  the  use  of  a  small  but  exoeedinfly  clear  type  the  matter  of  a  large  octavo  in  compressed 
within  the  convenient  and  portable  limits  of  a  moderate  sized  duodecimo,  and  at  the  very  low  prioe 
•Axed,  It  is  offered  as  one  of  the  cheapest  volumes  before  the  profesi»ion. 

Dr.  Fnwnrs' excellent  work  hat  been  univernlly 
reengnized  every  where  in  his  own  and  thii  country, 
as  the  best  elementary  treatise  on  chemistry  in  the 


Eaglish  tonirne,  and  is  very  generally  adopted,  we 
believe,  aa  the  standard  text-  book  in  all «  ar  eollegea, 
both  literary aad  aeieatifie. — OkarUsfn  M*d.  Jsttm. 
mmd  Rtvi€W. 

A  standard  manaal,  which  has  Mwg  enjoyed  the 
repotation  of  embodymg  maeh  knowledge  io  a  small 
■pace.  The  author  haaaehieved  the  difficult  taak  of 
eondeaaation  with  maaterly  tact.  Hia  book  !■  con- 
eiae  without  being  dry,  and  brief  without  being  too 
dogmatical  or  general.— Wirgimim  M§d .  amd  Swrgieml 


The  work  of  Dr.  Fownaa  has  long  been  before 
the  pablic.  and  its  merits  have  been  fully  appreci- 
atea  aa  tne  beat  text-book  on  chemistry  now  is 
existence.  We  do  not,  of  courae,  place  it  in  a  rank 
saperior  to  the  works  of  Brande,  Graham,  Tamer, 
Gregory,  or  Gmelin,  hot  we  aay  that,  aa  a  work 
for  ataaenta,  it  ia  preferable  to  any  of  them.— La«> 
<Ca«  Jourmaiof  Medicin*.. 

A  work  well  adapted  to  the  wanta  of  the  student. 
It  ia  an  excellent  expoaitlon  of  the  chief  doctrines 
and  factaof  modern  chemistry.  Thesizeof  the  work, 
and  atlll  more  the  eondenaed  yet  perapicuona  atyle 
in  which  it  ia  written,  abaolve  it  from  the  chargea 
very  properly  nr|(ed  againat  moat  mnnuals  termed 
populmi.^EdmburghJoumal  of  Mtdiemi  Seiases. 


FI8KB  FUND  PRIZR  K88AYS  —  THR  RF- 
FECT8  OF  CLIMATE  ON  TUBKRCULOU8 
DlSKAt<K.  By  Kdwin  Lkk,  M.  R.  C  8  ,  Ixmdtm, 
aad  THK  INF^LUKNCK  oF  PRRGNANCY  ON 
THE  DEVELOPMENT  OF  TUBERCLES     Bj 


EnwAVD  WAiazif,  M.  D  ,  of  Rdenton.  N.  C.  To- 
rether  in  onf>  nent  8vo  volume,  extra  cloth.  Ill  00. 
FRICK  ON  RENAL  AFFECTIONS;  their  Ding, 
noaia  and  Pathology.  With  illuatrationa.  One 
volume,  royal  ISmo.,  extra  cloth.    76  cents. 


FERQU880N  (WILLIAM),  F.  R.  8., 

Profeaaor  of  Surgery  in  King*a  College,  London,  &c. 

A  SYSTEM  OF  PILVCTICAL  SURGERY.    Fourth  American,  from  the  third 

and  enlarged  London  edition.    In  one  large  and  beautifully  printed  octavo  volume,  of  about  700 
pages,  with  393  handsome  illustrations,  leather.    $3  00. 


QRAHAM  (THOMAS),  F.  R.  8. 

THE  ELEMENTS  OF  INORGANIC  CHEMISTRY,  including  the  Applica- 

tions  of  the  Science  in  the  Arts.  New  and  much  enlarged  edition,  bv  Heney  Watta  and  Robbet 
Beidoes,  M.  D.  Complete  in  one  large  and  handsome  octavo  volume,  of  over  800  very  large 
pages,  with  two  hundred  and  thirty-two  wood-cut<(,  extra  cloth.    S4  50. 

*«^  rart  11.,  completing  the  work  from  p.  431  to  end,  with  Index,  Title  Matter,  &c.,  may  be 
iMd  separate,  cloth  backs  and  paper  bides,    rrice  S2  50. 

From  Prof.  S.  N.  Horsfordj  Harvmrd  ColUg:  alTord  to  be  without  this  edition  of  Prof.  Graham's 
It  has,  IB  its  eflrlier  and  less  perfect  editions,  been  !  Elements.— Si// imam'»  Journal,  March,  l&«>. 


fismiliar  to  mr,  and  the  excellenee  of  ita  plan  and 
the  clearness  and  completeness  of  its  discassions, 
kave  long  been  ray  admiration. 


JFVsm  Prnf.  Woleott  Oibbs,  N.  Y.  .FWc  Aeaddmy. 

The  work  is  an  admirable  one  in  sM  respects,  and 
its  repabliratioB  here  caanot  fnil  to  exert  a  positive 


No  reader  of  English  works  on  this  science  can    influence  apontheprogressofaeienee  in  this  coantry. 


GRIFFITH  (ROBERT  E.),  M.  D.,  Ae. 

A  UNIVERSAL  FORMULARY,  containing  the  methods  of  Preparing  and  Ad- 

ministering  Officinal  and  other  Medicines.  The  whole  adapted  to  Physicians  and  Pharmaceu- 
tists. Second  Edition,  thoroughly  revised,  with  numerous  additions,  by  Robert  P.  Thomas. 
BL  O.,  Professor  ot  Materia  Medica  in  the  Philadelphia  Colleae  of  Pharmacy.  In  one  large  and 
handsome  octavo  volame,  extra  cloth,  of  650  pages,  double  columns.    $3  25. 

This  is  a  work  of  six  hnndred  and  fifty-one  pages, 
embracing  all  on  the  sabjeet  of  preparing  and  admi 


It  was  a  work  reqairlng  Bach  perseverance,  and 
friKU  published  wai>  lookM  upon  as  by  fsr  the  best 
work  of  iu  kind  that  had  issued  from  the  American 
press.  Prof  Thoman  has  certainly  **  improved,"  at 
well  as  added  .othis  Pormalary,  and  ha*  rendered  it 
additionally  deserving  of  the  confidence  of  phnrma* 
eeatists and  physicians.— itm.  Journal^ Phmrwimtif. 

We  arehsppy  to  annoanee  a  new  and  improved 
edition  of  this,  one  of  the  most  valuable  snd  useful 
works  that  hsve  emanated  from  an  American  pen. 
It  woald  do  credit  to  any  country,  and  will  t>e  found 
of  daily  uvefnlnesii  to  practitioners  of  medicine;  it  is 
better  adspted  to  iheir  purposes  than  the  dispensato- 
ries.—59i<iA«rn  Med.  and  Surg.  Journal. 

It  is  one  of  the  no«tnsefVil  hookt  a  country  praetl- 
tiouer  can  possibly  have.— JCirfseai  Ckr^mieU, 


lUKierms  medicines  that  can  be  desired  by  the  physi- 
cian and  pharmaceutist — Wnttm  Lanett. 

The  amount  of  usefbl,e  very-day  matter,  for  a  prao- 
ticinff  physician,  is  really  immense.— Pa«ien  M*d 
and  Surg.  Joumat. 

This  edition  has  been  greatly  improved  by  the  re- 
vision and  ample  additions  of  Dr  Thomas,  and  is 
now,  we  believe,  one  of  the  most  complete  works 
of  its  kind  iu  any  language.  The  additions  amount 
to  about  seventy  pages,  ana  no  eflbrt  has  been  spare  I 
to  include  in  them  all  the  recent  improvement^  A 
work  of  this  kind  appears  to  us  indi«pfn^abif>  to  the 
physician,  and  ther*!  i%  none  sre  can  more  cordially 
reoooiaiend  — y.  Y.  Jownalof  Moditino. 
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BLANCHARD  ft   LEA'S  MEDICAL 


GROSS  (SAMUEL  D.),  M.  D., 
Profeuor  of  Surgery  in  the  Jefferton  Medical  College  of  Pkiladelphia,  ^9, 

Enlargad  Edition. 
A  SYSTEM  OF  SURGERY :  Pathological,  Diagnostic,  Therapeutic,  and  Opeim- 

Illu!*iraie<l  by  Twelve  Hondred  and  Twenty-rkven  Engravings.     Second  edition, 


live. 

much  enlarged  and'cari>fulty  revi-ed.    In  two  large  and  beautifully  printed  octavo  volume^  of 

about  twenty-two  hundred  pages;  otrongly  bound  in  leather.    Price  $12. 

The  exhaustion  in  little  more  than  two  years  of  a  large  edition  of  so  elabormte  and  comprehea* 
sive  a  work  asi  thi^  i»  the  best  evidence  that  the  author  was  not  mistaken  io  his  estimate  of  the 
want  which  exiHted  of  a  complete  American  Svstem  of  Surgery,  presenting  the  dcience  in  all  its 
nece!'>ary  details  and  in  all  its  branches.  That  he  has  succeeded  in  the  attempt  to  supply  this  want 
is  »hown  not  only  by  the  rapid  sale  of  the  work,  but  also  by  the  very  favorable  manner  in  which  it 
has  been  received  by  the  organs  of  the  profession  in  this  country  and  in  Europe,  and  by  the  fact  thai 
a  tran^lati<>n  is  now  preparing  in  Holland — a  mark  of  appreciation  not  often  bestowed  on  any  scien- 
tific work  so  extended  in  size. 

The  author  has  not  been  insensible  to  the  kindness  thus  bestowed  upon  his  labors,  and  in  revising 
the  work  for  a  new  edition  he  has  spared  no  pains  to  render  it  worthy  of  the  favor  with  which  it 
has  been  received.  Every  portion  has  been  subjected  to  close  examination  and  revision ;  any  dei- 
ciencies  apparent  have  been  supplied,  and  the  results  of  recent  progress  in  the  science  and  att  of 
suiigery  have  been  everywhere  introduced;  while  the  hcries  of  illustrations  has  been  enlarged  by 
the  addition  of  nearly  three  hundred  wood-cuts,  rendering  it  one  of  the  most  thoroughly  illustrated 
work^  ever  laid  before  the  profession.  To  accommodate  these  very  extensive  additions,  the  work 
has  been  primed  upon  a  smaller  type,  so  that  notwithstanding  the  very  large  increase  in  the  matter 
and  value  of  the  b<K)k,  its  sixe  is  more  convenient  and  less  cumbrous  than  before.  Ever\'  care  has 
been  taken  in  the  printing  to  render  the  typographical  execution  unexceptionable,  and  it  is  confi- 
dently presented  as  a  work  in  every  way  worthy  of  a  place  in  even  the  most  limited  library  of  the 
practitioner  or  student. 

Of  Dr.  Grosses  treatise  on  Bargery  we  eaa  say 
no  more  than  that  it  is  the  most  elaborate  and  etaa- 

Elrte  work  tm  this  braneh  of  the  healing  art  whieh 
as  ever  bren  pnblished  in  any  eountry.    A  sya- 
tematie  work,  it  admits  of  no  aaalytieal  review; 


Has  Dr.  Gross  satisfactorily  fulfilled  this  objeet? 
A  careful  peruisl  of  his  volumes  enables  us  to  give 
an  answer  in  the  affirmstive.  Not  only  has  he  given 
to  the  reader  an  elatMirate  and  well- writ  ten  account 
of  his  own  vatc  experience,  but  he  has  not  fsiled  to 


enbitdy  in  his  pages  the  opinions  and  practice  of  bat,  did  our  space  permit,  we  shoald  gladly  rive 

sufReons  in  th  is  and  other  countries  of  Europe.  The  wome  extracts  from  it,  tu  enable  oar  readera  to  jadra 

result  has  been  a  work  of  euch  complrtenesa,  that  it  of  tbe  c'asairal  style  of  the  anthnr,  and  the  exhaast- 

has  no  superior  in  the  systematic  treatises  on  snr-    lug  way  in  which  each  subject  is  treated. J>«k 

gery  which  have  emanated  from  English  or  Conti-  Q««rl«r/y /ownia<  o/Mtd.  SeUne§. 

Dental  uuth«»rs.    It  has  been  justly  objected  that  «.  _  ^„-i,  ;.  .^.  .„«..,..  •      »          j 

these  have  been  far  from  complete  in  ma^y  essential  ^.J"  Tin ^i!.!?  \V^Si   ^  its  predeeea«>rs  la 

particulars,  mnny  of  them  hsvinir  been  deficient  in  2;{l*f.f"2Mf  **?^I' "  ,!I*"  !VL»  »i»'»»t«tiOM  ■»* 

some  of  the  mo^t  important  points  which  should  Siid  ^I  *«  ti^il^ii' l^.frl'^^^         t^"Jf\"''ur??'" 

characterize  such  wor*ks     Soioc  of  them  have  been  £5^2  it  th.  l^f»i!*«  J^VrH^"',**""  ^^'"  V^'*?  ^^ 

elaborate-too  elaborate- with  respect  to  ceruin  »»«"»e  by  the  young  praciiUoner.-^«.  Jf«rf./#»m. 

diseases,  while  they  have  merely  glnnced  at,  or  With  pleaanre  we  record  the  eompletinn  of  this 
given  an  uusatisfaciory  account  of,  others  equally  lonr-anticipsted  work.  The  repntatioa  which  the 
important  to  rhc  surgeon.    Dr.  Gross  has  avoided    author  has  for  many  years  sustained,  b<ith  as  a  sar- 

geon  and  ns  a  writer,  had  prepared  us  U*  expect  a 
treatise  of  great  excellence  and  originality:  bat  ws 
confess  we  were  by  no  means  prepared  for  the  woA 
which  is  before  us — the  most  complete  treatise  npoa 
snrgery  ever  published,  either  in  this  or  any  other 
country,  and  we  might,  perhaps,  safely  oay,  the 
most  original.  There  is  no  aubjeet  belonging  pro- 
perly to  surgery  whieh  has  not  reeeived  froM  the 
aathor  a  due  share  of  attentim.  Dr.  Gross  has  sap- 
plied  a  want  in  surgical  literature  which  has  Isdc 
been  felt  by  practitioners;  he  has  famished  as  with 
a  complete  practical  treatise  npoa  surgery  ia  all  its 
departments  As  Americins,  we  are  proad  of  the 
achievement^  as  snr^eons,  we  are  most  aiaeersly 
thankful  to  him  for  his  extraord  nary  labora  ia  oar 
behalf.— N.  y.  R§vuw  and  Biafais  M§d.  /mmmJ. 

BT  THE  SAME  A17TH0R. 

ELEMENTS  OF  PATHOLOGICAL  ANATOMY.    Third  edition,  thorongUy 

revised  and  greatly  improved.    In  one  large  and  very  handsome  octavo  volume,  with  about  threa 

hundred  and  fifty  beautiful  illustrations,  of  which  a  large  number  are  from  original  drawing!, 

extra  cloth.    $4  75. 

The  very  rapid  advances  in  the  Science  of  Pathological  Anatomy  during  the  last  few  yean  hava 
rendered  essential  a  thorough  modification  of  this  woiir,  with  a  view  of  making  it  a  correct  expo- 
nent of  the  present  state  of  the  subject.  The  very  careful  manner  in  which  this  task  has  been 
executed,  and  the  amount  of  alteration  which  it  has  undergone,  have  enabled  the  author  to  aay  tiMt 
'*  with  the  many  changes  and  improvements  now  introduced,  the  work  may  be  regarded  almost  ai 
a  new  treatise,"  while  the  efforts  of  the  author  have  been  seconded  as  regards  the  mechanietl 
execution  of  the  volume,  rendering  it  one  of  the  handsomest  productions  of  the  American 

We  most  sincerely  congratulate  the  author  on  the 
successful  manner  in  which  he  has  accomplished  his 
proposed  object.  His  book  is  most  admirably  cal- 
culated to  fill  up  a  blank  which  has  long  beenrelt  to 
exist  in  this  department  of  medical  literature,  and 
as  such  must  become  very  widely  circulated  amongst 
all  classes  of  the  profession.  —  Dublin  QumrUrif 
Joum.  0fM*d.  Seunc§t  Nov.  1867. 

BT  THE  lAME  ATTTHOR. 

A  PRACTICAL  TREATISE  ON  FOREIGN  BODIES  IN  THE  AEEUPAB- 

SAGES.    In  one  handftome  octavo  volume,  extra  cloth,  with  illuatrationa.    pp.  468.    98  78. 


this  error,  and  husprfMlaurd  the  most  complete  work 
that  has  yet  issued  from  the  press  on  the  science  and 

tractice  of  surgery.  It  ib  not,  strictly  speaking,  a 
dictionary  of  Surgery,  but  it  gives  to  the  reader  all 
the  infi>rniarton  that  he  ma^  require  for  his  treatment 
of  surgical  diseases.  Having  said  so  much,  it  might 
appear  superfluous  to  add  another  word;  bat  it  is 
only  due  to  Dr.  Grots  to  state  that  he  has  embraced 
the  opportunity  of  transferring  to  his  pages  a  vaat 
number  of  rngravings  from  P^uglish  and  other  au- 
thors, illustrative  ot  the  pathology  and  treatment  of 
surgicHl  diseases.  To  these  are  added  several  hun- 
dred orijginal  wood-cnts.  The  work  altogether  corn- 
menus  Itself  to  the  attention  of  British  surgeons, 
from  whom  it  cannot  fail  to  meet  with  extensive 
patronage. — Loadoa  Laneetj  Sept.  1, 1860. 


We  have  been  favorably  impressed  with  the  i, 

ral  manner  in  which  Dr.  Groas  haa  executed  his  tssk 
of  aflbrdiag  a  comprehensive  digest  of  the  prsacat 
state  of  the  literature  of  Pathological  Anatomy .aal 
have  much  pleasure  in  reeoromending  his  work  Is 
our  readers,  as  we  believe  one  well  deserviat  of 
diliicent perusal  and  oarefal  study. — M^mtntmlmtd. 
CAfsa.,  Sept.  1857. 


AND   SGIliiNTIPIC  PUBLICATIONS.  H 


GROSS  (SAMUEL  D.),  M.  D., 
Profeuor  of  Sargery  in  the  Jefferion  Medical  College  of  PhilftdelphU,  fte. 

A  PRACTICAL    TREATISE  ON   THE   DISEASES,    INJURIES,  AND 

MALFORMATIONS  OF  THE  URINARY  BLADDER,  THE  PROSTATE  GLAND,  AND 
THE  URETHRA.  Second  Edition,  revised  and  much  enlarged,  with  one  hundred  and  eighty- 
four  illut^trationa.  In  one  large  and  very  handsome  octavo  volume,  of  over  nine  hundred  pages, 
extra  cloth,  S4  75. 

Philnt  tphical  in  its  design,  methodical  in  its  ar- 1  agree  with  as,  that  there  is  no  work  in  the  English 
rangemvut,  ample  and  sound  in  its  practical  details,  I  lan^puagc  which  can  make  any  just  pretensions  to 
it  may  lo  t  rutli  be  said  to  leave  scarcely  anything  to  be  its  eqval. — N.  Y.  Journal  c/MedieinM. 
be  desirrd  on  to  important  a  subject. — Bottom  M*d. 
mnd  Surtf  Journal. 

Whorver  will  peruse  the  vast  amount  of  valuable 


practical  infornuttion  it  contains,  will,  we  think. 


A  volume  replete  with  truths  and  principles  of  the 
utmost  value  in  the  investigation  of  these  diseases.— 

Jootnmit 
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GRAY  (HENRY),  F.  R.  8., 
Lecturer  on  Anatomy  at  St.  George's  Hoq>ital,  Loadoa,  fte. 

ANATOMY,  DESCRIPTIVE  AND  SURGICAL.     The  Drawings  hj  H.  V. 

Cartee,  M.  D.,  late  Demonstrator  on  Anatomy  at  St.  George's  Hospital ;  the  Difttiectiona  jointly 
by  the  Author  and  Dr.  Cartbr.  Second  American,  from  the  second  reviaed  and  improved 
Londi>ii  etliii(Hi.  In  one  mai^nificent  imperial  octavo  volume,  of  over  800  pages,  with  38S  large 
and  elulKjrute  engraving!*  on  wood.    Price  in  extra  cloth,  $6  25;  leather,  raised  bands,  $7  00. 

The  speedy  exhaustion  of  a  large  edition  of  this  work  is  sufficient  evidence  that  its  plan  and  exe- 
otition  huve  been  found  to  prefix nt  superior  practical  advantages  in  facilitating  the  study  of  Anato- 
my. In  prenenting  it  to  the  profession  a  se<*ond  tune,  the  author  has  availed  himself  of  the  oppor- 
tunity  to  supply  any  deficiencies  which  experience  in  its  use  had  shown  to  exist,  and  to  correct 
any  errors  ot  cletuil,  to  which  the  first  edition  of  a  scientific  work  on  so  extensive  and  complicated 
a  science  is  liable.  The>e  improvements  have  resulted  in  some  increase  in  the  size  of  the  volume, 
while  twenty-six  new  wood-cut*  have  been  added  to  the  beautiful  series  of  iilu^tmtiiMis  which 
form  so  distinctive  a  feature  of  the  work.  The  American  edition  has  been  passed  through  the  press 
under  the  ^upervision  of  a  competent  profesitionul  man,  who  has  talcen  every  cure  to  render  it  in 
all  respects  bccurate,  and  it  is  now  presented,  without  any  mcrease  of  price,  as  fitted  to  maintain. 
•Dd  extend  the  popularity  which  it  has  everywhere  acquired. 

With  little  trouble,  the  busy  practitioner  whose  ,  to  exist  in  this  country.  Mr.  Gray  writes  throngh- 
knowiedge  ofanatomy  may  have  btx-ome  obscurrd  by  out  with  both  branches  of  his  subject  in  view.  His 
want  of  (.rartice,  may  now  rrsnicitate  his  former  |  description  of  each  particular  part  is  followed  by  a 
anatomical  lore,  and  be  ready  fur  any  emerifrncy.  '  notice  of  its  relations  to  the  parts  with  which  it  is 
It  is  to  thi«  rints  of  iudividaals,  and  not  to  the  itu-  connected,  and  this,  too,  sufficiently  ample  for  all 
dcatalon**,  that  this  work  will  oltiraati^ly  tend  to  ,  the  purposes  of  the  operative  surgeon.  After  de- 
be  of  most  incal  rulahle  advanuce,  and  we  feel  sat-  scribing  the  bones  and  muscles,  he  gives  a  eonelne 
isfied  that  tbr  library  of  the  medical  man  will  soon  '  statement  of  the  fractures  to  which  the  bones  of 
he  considrrrd  incomplete  in  which  a  copy  of  t!iis  the  extremities  are  most  liable,  together  with  the 
work  riopa  n>>t  rxiMt.^  Madras  Quarttrly  Journal  amount  and  direction  of  the  displacement  to  whieh 
il/Jf^tf.  Sei>«c^,  July,  IHIl.  the  fragments  are  subjected  by  muscular  action. 

This  edition  is  much  improved  and  enlarged,  and  !  The  section  on  srteries  is  remarkably  full  and  ac- 
OoataiKB  several  new  illustratioDS  by  Or.  Westma-  <^«'"^.-  Not  only  is  the  surgical  anatomy  given  to 
noVL.  The  volume  is  a  complete  companion  to  the  ty^'^^TV^^  ^U'^'.'J^i**  directions  for  Its  liga- 
diasectinv.room,  and  saves  the  necessity  of  the  stu  !  ^of ;  >>«V*^  <»»J  ^n<*  of  *»»e  description  of  each  arte- 
dentpossrssing  a  variety  of"  Manuals.'5_T*«  Lon-  '■  "«  trunk  we  have  a  useful  summary,  of  the  irregu- 

dam  Lancet,  F?b.  »,  ISfil.  •^*«»««  7^^'^*"  S^l  *>SJ«;  <»  "■  y*K?n»  «2?^»iS> 

__  i^  ,  ■  ...1  J  .    ..     ur  ..    ^  ,  termination.— iV.  il.  3f«<l.  CWf.  1U«MW,  Mar.  13W. 

The  work  before  us  is  one  entitled  to  the  highest  I 

praise,  und  we  accordingly  welcome  it  as  a  vala-  j     Mr.  Gray's  book,  in  excelleney  of  arrangement 
able  addition  to  medical  literature.    Intermediate  I  and  completeness  of  executioBj  execeds  any  work 

ia  falnesa  of  detail  between  the  treatises  of  8iar  on  anatomy  hitherto  published  la  the  English  laa- 

pey  and  of  Wilson,  its  eharacieristie  merit  lies  in  guage,  affording  a  complete  view  of  the  structure  of 

the  number  and  excellence  of  the  engravings  it  the  human  body,  with  especial  reference  topraetieal 

eoBtains.     Most  of  these  are  oriffiaal,  of  much  surgery.  Thus  the  vol  nme  constitutes  a  perfect  hook 

laiiger  than  ordinary  size,  and  admirably  executed,  of  reference  for  the  practitiimer,  demanding  a  place 

The  various  parts  are  also  lettered  after  the  phin  in  even  the  most  limited  library  of  the  phyaioiaa  or 

adopted  in  Holden's  Osteology.    It  would  be  dtffi-  !  surgetm,  and  a  work  of  necessity  for  the  student  to 

cult  to  over-estimate  the  advantagi-s  oferrd  by  this  fix  in  his  mind  what  he  has  learned  by  the  diasectiag 

mode  of  oiciorial  illustratiim.     Bones,  ligaments,  knife  from  the  bo<}k  of  nature. — Tk4  Dublin  Quar- 

muscles,  bloodvessels,  and  nerves  are  each  in  turn  Urlf  Journal  of  Mtd.  Sciomftt  Nov.  1U56. 

figured,  and  markrd  with  their  appropriate  names;        ,.  „  ...  .   .. .      -,,,     ._..        . .    - 

thusen;b>ir.gthestudenttoe(mprehe7d,ataglance',  .  I»onr  judgment,  the  mode  of  Illustration  adopt«I 

what  woulJ  otherwise  «f»en  be  ignored,  or  at  any  m  the  present  voume  «innot  bat  present  many  ad 

rate,  acquirrd  only  by  prolonged  and  irks<»me  aii  J?"^*?'**"^***  ■'•*'«»* "^^Stopy.-   Totheaealpas 

plicitlnn     In  coneluslob,  we  firartily  ommend  tCe  **«»^»P'«  "J  Xi'*lL°'l*'"7.~^'*^f"?'  *Y  ;'***  *"" 

work  of  Mr.  Gray  to  the  attenti<«  if  the  medical  P'ovew"';  ^^^,^^  ^*S  «"«"»'y  »»•  <>/  i«m«sc 

profession,  feeling  certain  that  it  should  be  regarded  X»^y«J  *»«^»*'  the  «me  time,  we  Biust  also  confess 

ks  one  of  ihe  most  valuable  contributions  eve?  made  '»»■»  *"  '^'^.•'SEIT  ^S"**??*  2(k    «"™™»»*",  »* 

to  eduratiimul  literature -iV.  Y.  Momthlf  tUvitw.  ^.•'i^5?L"?.^»i'^f^T*\-'**'  '***"kV  "^,1 

Dec  18S0  of  Mr.  Gray's  mode  of  lilustratiOB  IS  aowhere  more 

.  '  . .                             .^.           u    ,  mm     ^  markedly  evident  than  in  the  chapter  on  osteology. 

In  this  view,  we  regard  the  work  of  Mr.  Gray  as  ^^d  especially  in  those  portions  which  treat  of  ihi 

far  bettrr  adapted  to  the  wants  of  the  profession,  tones  of  the  head  and  of  their  develi.pment.    The 

and  espcciallyof  the  stadent,  than  anv  treatise  on  ,tudy  (»f  these  parts  is  thus  made  one  of  comparative 

anatoiny  yet  published  in  thiscfiantrir.  ft  is  destined,  ease'if  not  of  positive  pleasure:  and  those  bugbears 

we  believe,  u»  supersede  ill  others,  both  as  a  manual  of  the  student,  the  temporal  and  sphenoid  bones,  are 

of  disf  ntions,  and  a  sundard  ot  reference  to  the  ,hom  of  half  their  terrors.    It  is,  in  oar  estimaUoo, 

student  of  general  or  relative  anatomy.  —  AT.   Y.  ^  admirable  and  complete  text-book  for  the  student, 

Sourmal  of  Mtdieimo,  Nov.  18».  ^^  ,  a^fnj  ,^rk  of  reference  for  the  practitioacr; 

For  this  truly  admlmble  work  the  profession  is  j  its  pictorial  character  forming  a  novel  element,  to 

indebted  ft  the  distinguished  author  of  <*  Gray  on  which  we  have  already  sufficiently  alluded.— .isa. 

the  Spleen.'*    The  vacancy  it  fills  has  been  long  felt  Jomm,  Hod.  5e<.,  Jnly,  189t. 
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BLANGUAKD   ft   LEA'8    MEDICAL 


GIBSON»Sl  INSTITUTES  AND  PRACTICE  OP 
SL'RGKRY.  Eighth  edition,  improved  Riid  «1- 
tered.  With  thirty-foar  plates.  In  twohandiome 
nctKvo  volumea,  containing:  about  1,000  pagea, 
leather,  raised  band^.    SO  60. 

GARDNER'S  MEDICAL  CHEMISTRY,  for  the 
ase  of  Stddents  and  the  Profession.  In  one  royal 
14mo.  vol.,  cloth,  pp.  306,  with  wood-cuts.    91. 

GLUOK'S  ATLAS  OF  PATHOLOGICAL  HIS- 
TOLOGY.    Translated,  with  Notes  and  Addi- 


tions, by  JosxpH  LsiDT,  M.  O.  In  one  volnme. 
very  larf^e  imperial  quarto,  extra  cloth,  witti3l0 
copper- plate  fifures,  plnin  and  colored,  S5  00. 

HUGHES'  INTRODUCTION  TO  THE  PRAC- 
TICE OF  AUSCULTATION  AND  OTHER 
MODES  OF  PHYSICAL  DIAGNOSIS.  IN  DIS- 
EASES OF  THE  LUNGS  AND  HEART.  Se- 
cond edition  1  vol.  royal  Itfmo.,  sz.  cloth,  pp. 
304.    tl  00. 


HAMILTON  (FRANK   H.),  M.  D., 
Professor  of  Surgery  in  the  Long  Island  College  Hospital. 

A  PRACTICAL   TREATISE   ON  FRACTURES   AND   DISLOCATI0N& 

Second  edition,  re\M!«ed  and  improved.     In  one  lai^  and  handsome  octavo  volume,  ofoverTSD 
page8,  with  nearly  300  illu!*t rations,  extra  clolb,  |4  75.     {Just  Ready ^  May,  186 J.) 

The  earlv  demand  for  a  new  edition  of  this  work  showtn  that  it  hav  been  ftucoe^^fiil  in  securing 
thf  confidence  of  the  profession  a*t  a  standard  authority  for  consultation  and  reference  on  its  import- 
ant and  difficult  subject.  In  ugain  passing  it  through  the  press,  the  author  has  taken  the  opportu- 
nity to  revi^e  it  carefully,  and  introduce  whatever  improvements  have  been  suierffe^led  by  further 
experience  and  observation  An  additional  chapter  ou  Gun-shot  Fraclarea  will  be  found  to  adapt 
it  still  more  fully  to  the  exigencies  of  the  time. 


When  we  say,  however,  that  we  believe  it  will  at 
once  take  its  place  as  the  best  boi»k  Tor  consalution 
by  the  practitioner;  and  thut  it  will  form  the  moat 
complete,  available,  and  reliable  ffuide  in  emergen- 
ciesof  evtrry  nature  connected  with  its  subjects;  and 
also  that  the  student  of  surgery  nrOiy  make  it  histezl- 
bfMik  with  entire  confidence,  and  with  pleasure  also, 
from  Its  agreeible  and  easy  style — wr  '  li ink  our  own 
opinion  may  be  gathered  as  to  iu  value.— BmImi 
Mtdical  and  Surgical  Journal ^  March  1,  1860. 

The  work  is  concise,  judiciuns,  and  accurate,  and 
_.  ...  .,,  c  J    adapted  to  the  wants  of  the  student,  practitioner, 

I.    The  practjtloner  wi  I  find  ,  ^J^^^  investigator,  honorable  to  the  author  and  to  the 
riy  every  pt.ssible  accident,    profession— CAtVo^o  Med.  Journal,  March,  ISW. 


Amonfr  the  many  good  work^s  at  surgery  of  whom 
America  may  now  boast  not  the  lenst  is  Frank  Hast- 
ings Hamilt«>n ;  and  the  volnme  before  us  is(we  aay 
it  wi^h  a  pans  of  wounded  patriotism)  the  best  and 
handiest  book  on  the  subject  in  the  KLglish  lan- 
gusge.  It  is  in  vain  to  attempt  a  review  of  it; 
nearly  as  vain  t(»  seek  for  any  sins,  either  of  com- 
mission  or  omission.  We  have  seen  no  work  on 
practical  surgery  which  we  would  sooner  recom- 
mend to  our  orother  surgeons,  especially  those  of 
**  the  services,"  <  r  those  whose  practice  lies  in  dis- 
tricts where  a  man  has  necessarily  to  rely  on  his 
own  unaided  resources 
in  It  directions  for  nea 

easily  found  and  comprehended:  and  much  pleasant ,      ,_,  j.....  i.  t.  .       .         ■ 

rending  for  him  to  muse  over  in  the  after  conndera-  |      W«  '«»a»"d  '^'s  work  as  an  honor  not  only  to  its 
tionofhiscases.— firft«6iirgAM«<l. /our*  Feb.  1661.  .  *athor,bntto  the  profession  of  our  country.    Were 

I  we  to  review  it  thoroughly,  we  could  not  convey  to 

This  is  a  valuable  contribution  to  the  surtrery  of !  the  mind  of  the  reader  more  forcibly  (lur  honest 
most  important  afrectiuns,and  is  the  more  welcome, '  opinion  expressed  in  the  few  words — wc  think  it  the 
inasmuch  as  at  the  present  time  we  do  not  possess  best  book  of  its  kind  extant.  Every  man  interested 
a  single  complete  treatire  on  Fractures  and  Dislo-  in  surgery  will  soon  have  this  work  on  his  desk, 
eationsin  the  English  language.  It  has  remained  for  He  who  does  not,  will  be  the  loser. — New  Orloaus 
oar  American  brother  to  produce  a  complete  treatise    Medical  Neuf*t  March ^  1660. 

upon  the  subject,  and  bring  Uigether  In  a  convenient  p,.  Hamilton  is  fortunate  in  having  succeeded  ia 
form  those  alterations  and  improvements  that  have  flUin-  the  void,  so  long  felt,  with  what  cannot  fail 
beenmadefromtimetoiimeinthetreatmentofthese  to  be  at  once  accepted  as  a  miKlel  monoipruphinsome 
affections.  One  great  and  valuable  feature  in  the  aspects,  and  a  work  of  classical  aurh«>rity.  We 
work  before  us  is  the  fact  that  it  comprises  all  the  sincerely  congratulate  the  profession  of  the  United 
improvements  introduced  into  the  practice  of  both  states  on  theappearance  of  such  a  publication  from 
English  and  American  surgery,  and  though  far  from  one  of  their  number.  We  have  r.ason  to  be  proad 
oraittinR  mention  of  our  continental  neighbors,  the  ^f  jt  «,  .„  original  work,  both  in  a  literary  and  sei- 
author  by  no  means  fucourages  the  notion-but  too  enUfic  point  oT  visw,  and  to  esteem  it  as  a  valuable 
prevalent  in  some  quarters- that  nothing  is  good  ^nj^e  in  a  most  difficult  and  important  branch  oi 
unless  imported  from  Frsince  or  Gerinany.  The  ,tody  and  practice.  On  every  account,  therefore, 
latter  half  of  the  work  is  devoted  to  the  considera-  y,^  hope  that  it  may  soon  be  widely  known  abroad 
tion  of  the  various  dislocations  and  their  appropri-  .,  .„  evidence  of  genuine  progress  on  this  side  of 
ate  treatment,  and  its  merit  is  fully  equal  to  that  of  ,1,^  Atlantic,  and  further,  that  it  may  he  atill  mora 
the  preceding  poruon.— Tis  Lond»n  Laneet.May  6,  widely  Iniown  at  home  aa  an  authoritative  teacher 
^^^'  from  which  every  one  may  profitably  learn,  and  aa 

It  is  emphatically  the  book  upon  the  subjects  of  affording  an  example  of  honest,  well-directed,  and 
which  it  treats,  and  we  cannot  doubt  that  it  will  untiring  industry  in  authorship  which  every  surgaoa 
eontinne  so  to  be  for  an  Indefinite  period  of  time,    may  emulate.-  Am.  Mod.  Journal,  April,  1860. 


HOBLYN  (RICHARD  D.),  M.  D. 

A  DICTIONARY  OF  THE  TERMS  USED  IN  MEDICINE  AND  THE 

COLLATERAL  SCIENCES.  A  new  American  edition.  Revised,  with  numerous  Additiou, 
by  Isaac  Hats.  M.  D.,  editor  of  the  **  American  Journal  of  the  Medical  Sciences."  In  one  laift 
royal  12mo.  volume,  leather,  of  over  500  double  columned  pages.    $1  50. 


To  both  practitioner  and  student,  we  recommend 
this  dictionary  as  being  convenient  in  size,  accurate 
in  definition,  and  sumeiently  full  and  complete  for 
ordinary  consultation. — CkarU$ton  Mod.  Joum. 

We  know  of  no  dictionary  better  arranged  and 
adapted.  It  is  not  encumbered  with  theobsoleteterms 
ot  a  bygone  age,  but  it  contains  all  that  are  now  in 


use ;  embracing  every  department  of  medical  aeienot 
down  to  the  very  latest  date. — Wtstem  Lamtot. 

Hobl^rn's  Dictionary  has  long  been  a  favonte  witfc 
us.  It  is  the  best  book  of  dennititms  we  have,  and 
ought  always  to  be  upon  the  atndent's  tabls^— 
Soutkom  Mid.  attd  Smrg.  J9mmal. 


HOLLAND'S  MEDICAL  NOTES  AND  RE- 
FLECTIONS. From  the  third  London  edition, 
in  une  handsome  octavo  volume,  extra  cioth.  S3. 

HORNER'S  SPECIAL  ANATOMlY  ASiD  HIS- 


TOLOGY. Eiirhth  editioB.  Ezteasivly  rOTlasi 
and  mo<lilied.  In  two  large  octavo  volasMS,  ex- 
tra eloth,  of  more  than  1000  pages,  witk  over  311 
lUostiaUuBB.    96  00. 
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HODGE  (HUQH   L.).  M.  D., 

Profeoor  of  Midwifery  and  the  Dlseftsei  of  Women  and  Children  in  the  Univerrity  of  Penniylvania,  fte. 

ON  DISEASES  PECULIAR  TO  WOMEN,  including  Diaplaccmente  of  the 

(Jterus.    With  original  illustrationa.    In  one  beautifully  printed  octavo  volume,  of  nearly  500 
paget*,  extra  cloth.    $3  25. 

We  will  lav  at  onee  that  the  work  fVilfils  Its  object  priate  manafpement^hii  ample  experiAice,  his  ma- 
eapitally  well:  and  we  will  moreover  venture  the  tared  Jad^ment^  and  his  perfect  eonscientioBmes»— 
asserti(»i)  tliat  it  will  inaof  urate  an  imnroved  prac-  invest  this  publication  with  an  interest  and  value  to 
tice  throughout  t)iis  whole  country.  The  secrets  of  which  few  of  the  medical  treatises  of  a  recent  date 
the  authi»r'8  vuccess  sre  so  clearly  revealed  that  the  can  lay  a  stronger,  if,  perchance,  an  equal  olaim.^ 
attentive  student  cannot  fail  to  insure  a  |;oodlv  por-  Am.  Joum.  Mid.  Scmucss,  Jan.  1861. 
tion  of  similHr  success  in  bis  own  practice.  It  is  a  Indeed,  although  no  part  of  the  volume  isnotemi- 
<wedit  to  all  medical  literature;  and  we  add,  that  nentlydeservinsof  perusal  and  study,  we  think  that 
the  phytiri;in  who  does  not  place  it  in  his  library,  the  nine  chapters  devoted  to  this  subject,  are  espe- 
and  who  dof.«  not  fsithfullv  con  its  pages,  will  lose  ciallv  so,  and  we  know  of  no  more  valuable  mono- 
a  vast  deal  of  knowledge  that  would  be  most  nsefnl  g^aph  npon  the  symptoms,  prognosis,  and  manage- 
to  himsrlf  and  beneficial  to  his  Patients.  Jt  ts  •  J,^^t  of  these  annoying  maladils  than  is  conititnted 
pratttral  work  of  tktkfgkMstordy  »fnufit;  and  it  y^„  this  part  of  the  wo>k.  We  cannot  but  regard  it 
will  takr  rankassuch  inunediately>-Mafy/Md  af»4  .J  one  of  the  most  original  and  mjst  practical  works 
Ttfgxnia  Medual  JournM,  Feb.  IWl.  pf  the  day :  one  which  every  accoucheur  and  physi- 

This  contribution  towards  the  elucidation  of  the  ciaashoa/d  most  carefully  read  j  for  we  are  per- 

patholi»gy  an.i  treatment  of  some  of  the  diseases  waded  that  he  will  arise  from  its  perusal  with.new 

pecuIiaF  to  women,  cannot  fail  to  meet  with  a  favor  »<*«*•»  which  will  induct  him  into  a  more  rutional 

kbie  reception  from  the  medical  profession.    The  P^^tice  in  regard  to  many  a  suffering  firm  lie,  who 

character  of  the  particular  maladies  of  which  the  may  have  placed  her  healfb  in  his  hundB.-BHtish 

work  before  us  treats;  their  frequency,  variety, and  American  Jswmai,  reo.  leoi. 

obscni  ity  :  the  am<iunt  of  malaise  and  even  of  actnal  Of  the  many  excellences  of  the  work  we  will  not 

suffering  by  wb'fh  they  are  invariably  attended;  speak  at  length.    We  advise  ail  who  would  acquire 

their  <ibBtiriacy,  the  difficulty  with  which  they  are  a  knowledge  of  the  proper  management  of  the  mala- 

overcome,  and  tl  eir  disposition  again  and  again  to  dies  of  which  it  treats,  to  study  it  with  care.    The 

lecur—thci",  Mken  in  connection  with  the  entire  second  part  is  of  itself  a  most  valuable  contribation 

competency  of  the  author  to  render  a  correct  ae*  to  the  practice  of  our  art.— Im.  M$d.  M^nthlf  tMd 

oount  of  their  nature,  their  causes,  and  their  appro*  New  York  Reriew^  Feb.  1801. 

The  iili]:<trution8,  which  are  all  original,  are  drawn  to  a  uniform  acale  of  one- half  the  natural  aiae. 


HABER8HON  (8.  O.),  M.  D., 
Assistant  Physician  to  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Gay's  Hospital,  &e. 

PATHOLOGICAL  AND   FRACTICAL  OBSERVATIONS  ON  DISEASES 

OF  THE  ALIMENTARY  CANAL,  (ESOPHAGUS,  STOMACH,  C-fiCUM,  AND  INTES- 
TINES. With  illustrations  on  wood.  In  one  handsome  octavo  volume  of  312  pages,  extra 
cloth     31  75. 


JONES  (T.  WHARTON),  F.  R.  8., 

Professor  of  Ophthalmic  Medicine  and  Surgery  in  University  College,  London,  ftc. 

THE   I'KINCIPLES  AND  PRACTICE  OF  OPHTHALMIC    MEDICINE 

AND  SL'RGERY.  With  one  hundred  and  ten  illubtrationii.  Second  American  from  the  second 
and  revi<>e(J  London  edition,  with  additions  b7  Edwa&d  Haetshornb,  M.  D.,  Surgeon  to  Wills' 
Hospital,  &c.    In  one  large,  handsome  royal  12mo.  volume,  extra  cloth,  ol  500  pages.    $1  SO. 


JONES  (C.  HANDFIELD),  F.  R.  8.,  &  EDWARD  H.  SIEVEKINQ,  M.D., 

Assistant  Physicians  and  Lecturers  in  St.  Mary's  Hospital,  London. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.    First  American  Edition. 

Rcvi'^ed.    With  three  hundred  and  ninety^seven  handsome  wood  engravings.    In  one  large  and 
beautiful  octavo  volume  of  nearly  750  pages,  extra  doth.    S3  75. 

As  a  c<inf*ip>-trxt-book,eontainin|f,in  acondensed  :  obliged  toglean  from  a  great  number  of  monofrraphs. 
form,  a  c()inp:etr  outline  of  what  is  knows  in  the  I  and  the  field  was  so  ex  tensive  that  bnt  few  cultivated 
domain  of  Pathc»l(^ical  Anatomy,  it  is  perhaps  the  |  it  with  any  degree  of  success.  As  a  simple  work 
best  work  in  the  English  languare.  Its  great  merit '  of  reference,  therefore,  it  is  nf  great  value  to  the 
oonsists  in  its  completeness  and  brevity,  and  in  this  stadeat  of  pathological  aaalomy,  and  shoald  be  in 
respect  it  supplies  a  great  desideratam  in  oar  lite-  every  physician's  library w— Iff sism  Laacsl. 
ratare.    Heretofore  Uie  student  of  pathology  was 


KIRKE8  (WILLIAM  SENHOU8E),  M.  D., 
Demonstrator  of  Morbid  Anatomy  at  St.  Bartholomew'a  Hospital,  4e. 

A   MANUAL  OF   PHTSIOLOOT.     A  new  Amerioan,  from  the  third  and 

improved  London  edition.    With  two  hundred  illustrations.    In  one  large  and  handsome  royal 
12mo.  volume,  extra  cloth,    pp.  586.    $2  00. 


This  is  a  nrw  and  very  much  improved  edition  of 
Dt.  Kirkes'  well-known  Handbook  of  Physiolo|[y. 
It  combines  coDcisrness  with  completeness,  and  is, 
therefore, admirably  adapted  for  consultation  by  the 
bosy  praetitioner. — DMblin  Queirterlf  Jonmml, 

One  of  the  very  best  handbooks  of  Physiology  we 
possess— presenting  just  such  an  outline  of  the  sei- 
sace  as  tnr  itudent  requires  daring  his  attendance 
■pon  a  eiturse  of  leetares,  or  for  reference  whilst 
preparing  for  examination.*  Jm.  MedUmi  Jturmml. 

Its  excellence  is  in  its  eoapaetasss,  Its  clearasss, 


and  its  carefully  cited  aathoritles.  It  is  the  most 
eonvenient  of  text-books.  These  gentlemen,  Messrs. 
Kirkes  snd  Paget,  have  the  gift  of  telling  as  what 
we  want  to  know,  withoat  thinking  it  necessary 
to  tel^  ns  all  they  know. — Bssfsa  Jlfd  omd  Surg. 
Jommal. 

For  the  stadeat  beginning  this  study,  and  the 
practitioner  who  has  bat  leisare  to  refresh  his 
memory,  this  book  Is  invalaable,  as  it  contains  all 
that  It  is  important  to  know.— TAarlssiea  Med. 
/•vnsal. 
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BLANGHARD  ft  L£A*S  MEDICA14 


KNAPP'S  TECHNOLOGY ;  or,Cliera»try  applied 
to  the  Art!  and  to  Manafaoturef.  Edited  bv  Dr. 
Ronalds,  Dr.  Richaxdhoii,  and  Prof.  W.  R. 
JoHifsoN.  In  twohandaomcSvo.  volt.,  extra  cloth, 
with  about  500  wood* engravings.    96  00. 


LAYCOOK'S  LECTURES  ON  THE  PRIXCT- 
PLE8  AND  METHODS  OF  MEDICAL  OB- 
SERVATFON  AND  RESEARCH.  For  the  Use 
of  Advanced  Stadents  and  Junior  PraetitioBen. 
In  one  royal  Dtmo.  volume,  extra  cloth.  Price $1. 


LALLEMANO  AND  WILSON. 

A    PRACTICAL    TREATISE    ON    THE    CATT8E8,    SYMPTOMS,    AND 

TREATMENT  OF  SPERMATORRHCEA.    By  M.  Lallemand.    Translated  and  edited  by 

Hknry  J   McDouoALL.    Third  American  edition.    To  which  is  added ON  DiSEASEs 

OF  THE  VESICULiE  SEMINALES;  andthbir  associated  organs.  With  special  refei^ 
enoe  to  the  Morbid  Secretions  of  the  Prostatic  and  Urethral  Mucous  Membrane.  By  Maulb 
Wilson,  M.  D.    In  one  neat  octavo  volume,  of  about  400  pp.,  extra  cloth.  $2  00. 


LA   ROCHE  (R.),   M.  D.,  &c. 

TELLOW  FEy]E;R,  considered  in  its  Historical,  Pathological,  Etiological,  and 

Therapeutical  Relations.  Including  a  Sketch  of  the  Disease  sk  it  has  occurred  in  Philadelphia 
from  1699  to  1854,  with  an  examination  of  the  connectionfi^  between  it  and  the  fevers  known  under 
the  same  name  in  other  parts  of  temperate  as  well  a>  in  tropical  regions.  In  two  large  and 
hand.4ome  octavo  volames  of  nearly  1500  pages,  extra  cloth.    $7  00. 


From  Pro/ts»or  8.  H.  D»eJk«o»,  CkarUiicn^  B.  C, 
StpUnOMT  18, 1855. 
A  monument  of  intelligent  and  well  applied  re- 
search, almost  without  example.  It  is,  indeed,  in 
itself,  a  large  library,  and  is  destined  to  constitute 
the  special  resort  as  a  book  of  reference,  in  the 
sobject  of  which  it  treats,  to  all  future  time. 

We  have  not  time  at  present,  enfraged  as  we  are, 
by  day  and  by  night,  in  the  work  of  combating  this 
very  disease,  now  prevailing  in  out  city,  to  do  more 
than  five  this  cursory  mttice  of  what  we  consider 
as  undoubtedly  the  most  able  and  erudite  medical 
publication  our  country  has  yet  produced.  But  in 
view  of  the  startling  fact,  that  this,  the  most  malig- 


nant and  unmanageable  disease  of  modern  tinea, 
has  for  several  years  been  prevailing  in  our  country 
to  a  greater  extent  than  ever  beforr ;  that  it  is  no 
longer  confined  to  either  large  or  small  cities,  bat 

Eenetrates  country  villages,  plantationn,  nnd  farm- 
onses;  that  it  is  treatenwitn  scarcely  better  sa** 
cess  now  than  thirty  or  forty  years  ago ;  thnt  thers 
is  vast  mischief  done  by  ignorant  pretenders  to  know- 
ledge in  regard  to  the  disease,  and  in  view  of  the  pro- 
bability that  a  majority  of  southern  physicians  will 
be  called  npon  to  treat  the  disease,  we  trust  that  this 
able  and  comprehensive  treatise  will  Ke  ver)*  gene- 
rally read  m  the  south.— >Jf«mpAi«  Mc<f .  HttcHUt. 


BT  THK  SAMS  AUTHOR. 


PNEUMONIA ;  its  Supposed  Connection,  Pathological  and  Etiolorical,  with  Aa< 

tiunnal  Feverst,  including  an  inquiry  into  the  Existence  and  Morbid  Agency  of  Malaria.    In 
handsome  uctavo  volume,  extra  cloth,  of  500  pages.    S3  00. 


LAWRENCE  (W.),  F.  R.  8.,  8t,c. 

A  TREATISE   ON   DISEASES   OF   THE   EYE.     A    new  edition,  edited, 

with  numerous  additions,  and  243  illustrations,  by  Isaac  Hats,  M.  D.,  Surgeon  to  Will'ii  Hospi* 
tal,  &c.  In  one  very  large  and  handsome  octavo  volume,  of  950  pages,  strongly  bound  in  leather 
with  raised  bands.    $6  00. 

LUDLOW  (J.  L.),  M.  D. 
A  MANUAL  OF   EXAMINATIONS  upon  Anatomy,  Physiology,   Surgeiy, 

Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and  Therapeutics.  To 
which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised  and  greatly  extended 
and  enlarged.  With  370  illustrations.  In  one  handsome  royal  12mo.  volume,  leatlier,  of  816 
large  pages     $2  50. 


We  know  of  no  better  companion  for  the  stndent 
daring  the  hours  spent  in  the  lecture  room,  or  to  re- 
fresh, at  a  glance,  his  memory  of  the  various  topics 


%romnud  into  his  head  by  the  variova  profesaori  ts 
whom  he  is  compelled  to  listen. — Wtsum  Lamt$it 
May,  1857. 


LEHMANN  (C.  Q.) 
PHYSIOLOGICAL   CHEMISTRY.     Translated  from  the  second  edition  by 

Gkoroe  E.  Dat,  M.  D.,  p.  R.  S.,  &c.,  edited  by  K.  £.  Roesaa,  M.  D.,  Professor  of  Chemistry 
in  the  Medical  Department  of  the  University  of  Pennsylvania,  with  illastrations  selected  fraB 
Funke's  Atlas  of  Physiological  Chemistry,  and  an  Appendix  of  plates.  Complete  in  two  large 
and  handsome  octavo  volumes,  extra  doth,  containing  1200  pages,  with  nearly  two  hundred  illns* 
trations.    $6  00. 


The  work  of  Lefamaan  stands  aarivalled  aa  the 
most  comprehensive  book  of  reference  and  informa- 
ttflo  extant  on  every  branch  of  the  subject  on  which 
it  treats Sdim^rgk  Jwwnfi  ^f  MtdictU  Scunes. 


The  most  important  eontribation  as  yet  made  to 
Physit>logicaJ  Chemistry .—ilm.  Jountmi  KmL  St^ 
9ne$Sf  Jan.  1830. 


BT  THB  8AMK  AtTTnOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.     Translated  from  the  German, 

with  Notes  and  Additions,  by  J.  Chbston  Morris,  M.  D.,  with  an  Introductory  Essny  on  Vital 
Force,  by  Professor  Sam itbl  Jackson,  M.  D.,  of  the  University  of  Pennsylvania.  With  illu- 
trations  on  wood.    In  one  very  handsome  octavo  volume,  extra  cloth,  of  ^6  pages.    $3  35. 

From  Prof.  Jaekson't  Introduetortf  Buoy, 
In  adopting  the  handbook  of  Dr.  Lehmann  as  a  manual  oi  Organic  Chemistry  for  the  use  ol  ths 
sttidents  of  the  University,  and  in  recommending  his  original  work  of  PHTsioLoaiOAL  CBumntV 
for  their  more  mature  stuaies,  the  high  value  of  his  researches,  and  the  great  weiglii  of  his  i 
rity  in  that  important  deputment  of  medical  soienoe  ara  fully  recQgniied. 


AND   SCIENTIFIC   PUBLICATIONS.  SI 

LYONS  (ROBERT  D.),   K.  C.  C, 
Lmte  Patholofitt  in-ehief  to  the  Britiak  Army  ia  the  Crimea,  fte. 

A  TREATISE  ON  FEVER;  or,  selections  from  a  course  of  Lectures  on  Fever. 

Being  part  of  a  couroe  of  Theory  and  Practice  of  Medicine.    In  one  neat  octavo  volume,  of  303 
pai;:e»,  extra  cloth;  $2  00.    {Just  Issued.) 

We  hnve  great  pleararvt  in  reeoromending  Dr.  I  cine.  We  eonaider  the  work  a  moat  vmlaable  addi- 
Lyona'  work  on  Fevtr  to  the  attention  of  the  pro-  >  tiini  to  medical  literature,  and  onedeatined  to  wield 
feaaion.    It  is  a  work  wbich  cannot  fail  to  enhance  '  no  little  influence  over  the  mind  o<  the  profeaaion.— 


the  aothor'a  previona  well-earned  repntationf  aa  a 
diligent,  careful,  and  accurate  obaerver. — British 
M«d.  Journal,  March  2,  lf<il. 

Taken  aa  a  whole  we  can  re^^ommend  it  in  the 
kigheat  terms  aa  well  worthv  the  carefal  peraaal    May,  ISOl. 
aad  Btady  of  every  atadent  and  practitioner  onT  medi-  i 


Mtd  and  Su^t.  Rtportfr,  May  4,  1661. 

Thia  ia  an  admirable  work  upon  the  moat  remark- 
able and  moat  important  claaa  of  diaeaaea  tt>  which 
mankind  are  liable.— JUccl.  Jouru.  of  N.  Care/ins, 


MEIQS  (CHARLES  D.).  M.  D., 

Lately  Profeaaor  of  Obatetrica,  &c.  in  the  Jefleraon  Medical  College,  Philadelphia. 

OBSTETRICS :  THE  SCIENCE  AND  THE  ART.     Fourth  edition,  revigea 

mod  improved.   With  one  hundred  and  twenty-nine  illu»trationH.  In  one  beaut ifully  printed  nctav* 
Tolume,  leather,  of  seven  hundred  and  tbirty  large  pai^a.    $4  00.    (Now  Rsady,  Feb.  1863.) 

FBOM  the  AnTHOB*S  PSEVACK. 

*<  [n  thifi  edition  I  have  endeavored  to  amend  the  work  by  changes  in  it«  form  ;  by  careful  cor- 
rection* of  many  expre«*siwnH,  and  by  a  few  ominMion:*  and  Home  additiona  ati  to  the  text. 

**The  Student  will  find  that  I  have  recaM  the  article  on  Placenta  Praevia,  wbich  I  waa  led  to  do 
out  o\'  my  deitire  to  notice  certain  new  modes  of  treatment  which  I  regarded  aa  not  only  ill  founded 
as  to  the  philonophy  of  our  depariment,  hut  dangerous  to  the  people. 

**  In  changipff  the  form  of  my  work  by  dividing  it  into  paragraphs  or  t^ectionit,  numbered  from  1 
to  9r)9,  I  thought  to  pre«>enf  to  the  reader  a  conimoii-plnce  book  of  the  whole  volume  Such  a  table 
of  content^  ought  to  prove  both  convtnient  and  useful  to  a  Student  while  attending  public  iecturea." 

A  work  which  hat-  enjoyed  bo  extensive  a  reputation  and  ban  been  received  with  such  general 
favor,  requires  only  the  a>surance  that  the  author  has  labored  assiduously  to  embody  in  his  new 
edition  whatever  has  been  found  neces>ary  to  render  it  fully  on  a  level  with  the  mo.M  advanced 
Mate  of  the  subject.  Hoth  as  a  text-book  for  the  Mud-'iit  and  as  a  reliable  work  of  reference  for 
the  practitioner,  it  is  therefore  to  be  hoped  that  the  volume  will  be  found  worthy  a  continuance  of 
the  OMihdence  reposed  in  previous  editions. 

Aa  an  eleufintary  treatii<e — eonciae,  bnt,  witbal,  I  arqnisitlon  to  obntetrle  literature,  and  one  that  wUl 
dear  an<I  ctinipreht>D*<iT4> — trn  know  of  no  oue  better  vt^ry  much  aHMiiit  the  practitioner  under  rauny  circnm- 
adapted  fur  thn  ufH  «>f  the  Ntuilf^iit;  while  the  young  Ktuncvs  «»f  doubt  and  perplexity.— TAft  DuUtn  Qncir- 
practiti<)nor  will  find  in  It  a  IhkIt  of  aouud  Uoctriue,    Urly  JournaL 

and  a  H<>rloii  ufexrellAot  practical  direclluDM,  adapted  '  _*        v     :•  ..«._.*   >  ..        « 

to  all  the  condltioDM  of  the  thHouii  formn  of  labor  and  _,7^h^He  rariona  beadx  are  anbdlrlded  ao  well,  ao  In- 
their  r<»».uliM,  which  he  will  be  induced,  we  are  per-  ""'.^  explained,  that  a  good  memury  ia  all  that  ia 
anad«>d,  again  and  again  to  consult,  and  alwayii  with  necenHary  in  order  to  put  the  reader  In  powesaion  of 
profit.  It  has  8eld..in  been  our  lot  to  perune  a  work  «  thoningh  knowledge  of  this  imi>ortant  subject.  Dr. 
upon  the  -nbjecf,  fruin  which  we  hare  received  great-  M«'>JP*  b*^  conferred  a  groat  benefll  on  the  profession 
•r  aatl*faction,  and  which  we  bellere  to  be  belter  cal-  »"  puhll-hing  thin  excellent  work.— SL  Louts  Mtdtcal 
Ciilat<Mi'to  communicate  to  the  student  correct  and    and  SurgtmU  JonmaL 

deHnits  viewM  upon  the  several  topics  embraced  with-  ,  He  baa  an  earnest  way  with  him,  when  apeaklag  of 
Ia  the  scope  of  its  teachings. — Am.  Jaum.  Med.  S*H,   .  the  most  elementary  aubjecta,  which  flxea  the  atten- 

An  auth.»r  of  eatabllnhed  merit,  a  profenHor  of  Mid-  ^*^n  *nd  addM  much  ralue  to  the  work  aa  a  text-book 
wlferv,  and  a  praciltiooer  of  high  reputation  and  Im-  :  forMudent*:  Indeed  It  laobvlouMy  the  result  of  much 
ineni^  experience— we  may  assuredly  rciwrd  bin  work  ',  K2L  5?  ?Sli^^*"*'L^  5i  '  of  teaching.— TA* 
now  before  us  as  reprev^euting  the  most  adranced  ntate  I  ■*»»'*»*'»  '"•«  rnrrtgn  MMt.-CMrurg.  Rrwiw. 
of  obNteiric  science  in  America  np  to  the  time  at  which  I  We  are  acquainted  with  no  work  on  midwifery  of 
be  wriiea.    We  eonaider  Dr.  Melga*  book  aa  a  valuable  :  greater  practical  Talne. — Boston  Med,  A  Surg.  Joum, 

BT  THE  8A1R  ATJTHOK.     (Just  Issued.) 

WOMAN :  HER  DISEASES  AND  THEIR  REMEDIES.    A  Series  of  Lee- 

tares  to  his  Class.    Fourth  and  Improved  edition.    In  one  large  and  benntifiilly  printed  octaT» 
▼olume,  extra  cloth,  ot  over  700  pages.    S3  60. 

Tn  other  reapecta,  in  our  eatimation,  too  maeh  ean-  which  eannot  fail  to  recommend  the  volame  to  tha 

■ot  be  aaid  in  praiae  of  thia  work.    It  a*>ounda  with  attention  of  the  reader.— JgenHn^'a  Abstrmtt. 

beaatifnl  paaaagea,  and  for  coneiaeneaa,  for  origin-  .»       »  ,               ^             .    -         ^^     i »_      .  j 

«lit>-.  and  for  all  that  ia  commendable  in  a  work  on  ^  ^'  conuma  a  vaat  amount  of  nraetieal  knowledge. 

the  Viaeaaea  of  femalea,  it  is  not  excelled,  and  pro-  JT  "««  w.h«  has  accurately  obeeived  aadretaiaed 

kaMy  not  eouallcd  in  the  Engliah  lane nage.    On  the  «^«  experience  of  many  ymn^Dnblis^  Qmmrtefip 

iHiole.  we  Know  of  no  wort  on  the  diseases  of  wo-  «'•«'»••  • 

men  which  we  can  so  eordially  commend  to  the  Fall  of  impertant  matter,  conveyed  in  a  ready  and 

■tndent  und  practltHmeraa  the  one  before  us. — Ohio  ayreeatrfe  manner. — St.L^mis  Med.  and  Surg.Jewr, 

Mid.  and  Surg.  Journal.  «ic        r            m- x.     ^  ^ 

mu    u  u      i-  »u    ».     u  1        _!.    ^    A.     ^  There  is  an  oC^haad  fervor,  a  glow,  and  a  warm- 

The  hcHly  of  the  book  i a  worthy  of  attentive  con-  ftcartedness  infecting  the  effirt  o?  Dr.  Meig a,  which 

•ideration,  and  la  evidently  the  proiluetKm  of  a  i.  entirely  captivating,  and  which  abeoluteW  hur- 

jleyer.  thoughtful,  and  aagactoas  physician.    Dr.  ^iea  the  reader  throngSfhnn  beginning  to  radf.    Ba- 

Meiga'a  lettera  cm  the  diaeaaea  of  iJie  external  or-  .ijes,  the  book  teeiu  with  solid  inStmeUon,  and 

fans,  contain  many  mtereating  and  rare  eaaes,  and  jt  ,hi^  xhe  very  highest  evidence  of  ability.  Tin., 

WMny  instructive  observattona.    We  take  our  leave  th.  clearness  with  which  the  inforamUon  ii  pre^ 

of  Dr.  Meiga,  with  a  high  opu^  of  his  taleau  and  ^t^.    ^^  kn<nr  of  no  better  test  of  one's  naSer- 

^1?^^!^IZF^  5r«xi*A  amd  For$ign  Msdue'Ckt-  rt^iding  a  subjeet  than  the  evidenee  of  the  po«rer 

rvrgieoi  Kevuw.  ^  lucidly  ezplainlag  it.    The  nK»st  desMatary.  aa 

Every  chapter  is  replete  with  practical  instrae-  well  as  the  obscurest  subjeets,  under  the  penefl  of 

Hon,  and  bears  the  impress  of  being  the  composition  Prof.  Meigs,  are  isolated  and  made  to  stand  ont  in 

of  an  acute  and  experienced  nind.    There  is  a  terse-  snek  bold  relief,  as  to  prodnee  distinct  Impresaiou 


I,  and  at  the  same  time  aa  aecnraey  in  bis  de-    upon  the  mind  and  mesory  of  thn  lender.^  As 
Mription  ol  symptoms,  and  in  the  rales  for  diagnosis,  (Tiknrlssfsn  Med.  JstmMri. 
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MEIQ8  (CHARLES  0.).M.  D., 
Lately  ProfeBior  of  Ob»tetriei,  ke.,  in  Jeffenon  Medical  College,  Philadelphia. 

ON    THE    NATURE,    SIGNS,    AND    TREATMENT    OP    CHILDBED 

FEVER.    In  a  Seriea  of  Letters  addressed  to  the  Students  of  his  Class.    In  one  handsome 
octavo  volume,  extra  cloth,  of  365  pages.    $2  50. 

leeuble  book.  •  •  «  This  treatiM  upon  child- 
bed feveri  will  have  an  extensive  sale,  beins  des- 
tided,  as  it  deserves,  tn  find  a  place  tn  the  library 
of  every  practitioner  who  scorns  to  lag  in  thereat.— 
Nashfnllt  Journal  cf  Medieint  mnd Surgerif. 

BT  THE  SAME  AfTTHOE  ;   WITH  COLORED  PLATES. 

A  TREATISE  ON  ACUTE  AND  CHRONIC  DISEASES  OF  THE  NECK 

OF  THE  UTERUS.    With  numerous  plates,  drawn  and  colored  Vtom  nature  in  the  higbett 
iityle  of  art.    In  one  handAome  octavo  volume,  extra  doth.    $4  50.  ^ 


The  instructive  and  interesting  aathor  of  this 
work,  whose  previous  labors  have  placed  his  conn- 
trynien  under  deep  and  abiding  obligations,  sgain 
challenges  their  admiration  in  the  fresh  and  vigor- 
ous, attractive  and  racy  pages  before  us.  It  is  a  de- 


MACLI8E  (JOSEPH),   SURGEON. 
SURGICAL  ANATOMY.    Fonniiig  one  volume,  very  large  imperial  aoarto. 

With  !!<ixty-eight  large  and  splendid  Plates,  drawn  in  the  best  style  and  beautifully  colored.  Con- 
taining one  hmidred  and  ninety  Figures,  many  of  them  the  nize  of  life.  Together  with  copious 
and  explanatory  letter-press,  strongly  and  handsomely  bound  in  extra  cloth,  b«iiig  one  of  the 
cheapest  and  best  executed  Surgical  works  as  yet  issued  in  this  country.    $11  00. 

Gentlemen  preparing  for  service  in  the  field  or  hospital  will  find  these  plates 
of  the  highest  practical  valae,  either  for  consultation  in  emergencies  or  to  refresh 
their  recollection  of  the  dissecting  room. 

*«*  The  size  of  this  work  prevents  its  transmission  through  the  post-office  as  a  whole,  bat  tboae 
who  desire  to  have  conies  forwarded  by  mail,  can  receive  them  in  five  parts,  done  up  in  stoat 
wrappers.    Price  f 9  00. 

One  of  the  greatest  artistic  triumphs  of  the  age  |     A  work  which  has  no  j^rallel  in  point  of  aeea* 
In  Surgical  Anatomy. — British  Anuriemm  M*dical 
Journal. 


racy  and  cheapness  in  the  English  language.— JV.  7. 
Journal  o/Medieino. 


No  practitioner  whose  means  will  admit  should 
fail  to  possess  it. — Ramking^s  Abstract, 

Too  much  cannot  be  said  in  its  praise;  indeed, 
we  have  not  lancuagi  to  do  it  justice. — Ohio  Mtdi' 
§al  and  Surgical  Journal. 

The  most  accurately  engraved   and  beautifully  |  ^uriicai^JournaT 
colored  plates  we  have  ever  seen  in  an  A.mericau  -        " 
book — one  of  the  best  and  cheapest  surgical  works 
ever  published.— JBit/aio  Medical  Journal. 

It  is  very  rare  that  s<»  elegantly  printed,  so  well 
illustrated,  and  so  useful  a  work,  is  offered  at  so 
moderate  a  price. — CkarUfton  Msdieal  Journal. 


We  are  extremely  gratified  to  announce  to  tba 
profession  the  completion  of  this  truly  niaffnifleeat 
work,  which,  as  a  whole,  certainly  stairas  aari- 
vailed,  both  for  accuracy  of  drawing,  beaaty  ef 
coloring,  and  all  the  reauisite  explanations  of  th« 
-  subject  in  hand.— 7A«  rfew  OtUan*  Msditml  omd 


Its  plates  cun  boast  a  superiority  which  places 
them  almost  beyond  the  reach  of  competiti(»n. — Medt- 
sal  Examin*r. 


This  is  by  far  the  ablest  work  on  Surgieal 
tomy  that  has  come  under  our  observation.  Ws 
know  of  no  other  work  that  would  justifV  a  sta- 
dent,  in  any  degree,  for  neglect  of  actnaJ  dissec- 
tion. In  those  sudaen  emergencies  that  so  oftea 
arise,  and  which  require  the  instantaneous  commaad 
of  minute  auHtomical  knowledge,  a  work  of  this  kind 
keeps  the  detnils  of  the  dissecting-room  perjMtaally 
fresh  ill  the  memory . — Tie  Wsstsm  Journal  of  Modi- 
Country  practitioners  will  find  these  plates  of  Im-  I  einsandSurgsrf. 
mense  value.— JV.  y.  Msdical  Oazstts.  ' 


MILLER  (HENRY),  M.  D., 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  University  of  LoaisviUe. 

PRINCIPLES  AND  PRACTICE  OF  OBSTETRICS,  &c. ;  including  the  Treat- 
ment of  Chronic  Inflammation  of  the  Cervix  and  Body  of  the  (Jterus  considered  as  a  frequent 
cauiie  of  Abortion.  With  about  one  hundred  ilhistraiions  on  wood.  In  one  very  handsome  oc- 
tavo volume,  of  over  600  pages,  extra  cloth.    $3  75. 

We  congratulate  the  author  that  the  usk  is  done,  tlon  to  which  its  merits  justly  entitle  it.— n«  Cim- 

We  congratulate  him  that  he  has  given  to  the  medi-  oimnati  Lancet  omd  Observer, 

cal  public  a  work  which  will  secure  for  him  a  high  ^  ^ost  respectable  and  valuable  addition  to  osr 

and  permanent  position  among  the  standard  autho-  ^ome  medicalliterature,  and  one  reflecting  eredit 

rities  on  the  principles  and  Dractice  of  obstetrics,  ^i^^  on  the  aathor  and  tie  institution  to  w^ich  he 

Congratulations  are  not  less  due  to  the  medical  pro-  j,  attached.    The  student  will  find  in  this  work  a 

f""°°K*i,^****  ^^'^"'nr,  on  the  acquisiuon  of  a  trea-  ^^.j  „^f„,      jj^  ^  his  studies;  the  country  pras- 

Use  embodying  UierMulU  of  the  studies,  reflections,  titioner,  rusty  in  his  reading,  can  obUin  fmi  its 

uid  ezperienee  of  Prof.  Miller.-- B«^aio  Medtcal  p^„  ^Vair  r{sam6  of  the  mSJem  literature  of  ths 

journal.  science ;  and  we  hope  to  see  this  Ainerieaa  proda^ 

In  fact,  thisvolumemust  take  its  piaee  among  the  tion  generally  eoasnlted  by  the  profeaaioa.^— Fa. 

standard  systematie  treatises  on  obstetries ;  a  posi-  Med.  Journal, 

MACKENZIE  (W.),   M.  O., 
Burgeon  Oealist  in  Scotlaad  in  ordinary  to  Her  Majesty,  ite.ttt. 

A  PRACTICAL  TREATISE  ON  DISEASES  AND  INJURIES  OP  THE 

EYE.  To  which  is  prefixed  an  Anatomical  Introduction  explanatory  ol  a  Uorixontal  Section  ol 
the  Human  Eyeball,  by  Thomas  Wbaktom  Jonkb,  F.  R.  Si.  From  the  Fourth  Revised  and  Eb- 
lar^  London  Edition.  With  Notes  and  Additions  by  Aodihell  Hbwbor,  M.  D.,  Suiseon  io 
Wills  Hospital,  dee.  &c.  In  one  very  large  and  handsome  octayo  Toliime,  extra  cloth,  with  plalei 
and  numerous  wood-outs.    $5  25. 

We  consider  it  the  dnty  of  every  one  who  has  ths 
love  of  his  profession  and  the  welikre  of  his  patlsat 
at  heart,  to  make  himself  familiar  with  this  the  i 


The  treatise  of  Dr.  Mackenzie  indisputably  holds 

the  first  place,  and  forms,  in  respect  of  learning  and 

research,  an  Encyclopaedia  unequalled  in  extent  by 

any  other  work  of  the  Kind,eUhec  Rnglish  or  foreipi. 

^Dizon  on  Ditoaus  mf  ths  £ft. 


complete  work  in  the  English  languaas  npon 
\  tMMa  ol  \:hA  t:t«<— Msd ,  Timet  amd  Qeutuu. 
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MILLER  (JAME8),  F.  R.  8.  E., 
r  of  Surgery  in  the  UaiTenity  ofBdiBbnrf  k,  &e. 


PRINCIPLES  OF  SURGERY.    Poartb  American,  from  the  third  and  roviaed 

Edinburgh  edition.    In  one  large  and  very  beaatiful  rolume,  extra  cloth,  of  700  pages,  with 
two  hundred  and  forty  iUuttratiooa  on  wood.    t3  75. 

BT  THS  8AKS  AUTHOK. 

THE   PRACTICE  OP  SURGERY.      Fourth  American  from  the  last  Edin- 

bargh  edition.    Revined  by  the  American  editor.    IIIuMrated  by  three  hundred  and  (tixtv-foor 
engrarin^^  on  wood.    In  one  large  octaro  volume,  extra  doth,  of  nearly  700  pages.    S3  75. 

Noenconiiuraof  ooricooldadd  to  the  popalarity  hit  wurki,  both  on  the  principles  end  practice  of 

of  Miller's  HiirKery.    Its  repatatioa  in  this  country  surgery  have  been  esiigncd  the  nighest  rank.    If  we 

la  BBsurpiissf^  by  thatof  any  other  work,  and,  when  were  limited  to  but  one  work  on  surgery,  thatoaa 

taken  in  connection  with  the  author's  PrinHpUi  •/  should  he  Miller's,  as  we  reflrard  it  as  superior  to  all 

Surgttfi  cou'.titutes  a  whole,  without  reference  to  others.— Sf.  Le«u  Mtd.  and  Surg.  Journal. 

Which  no  eons<.'icntioBssuigeon  would  be  willing  to  .^         .      .^      ,     ._.       ^.t  ..«_,•.     .. 

praetieehisArt.~Se«iA«niArtd.aiM(S»rf./e«rSai.  Theauthor hasin  thisandhis"  Principlea," pre- 


Jinently 

ble,  praeticnl,  and  well-iaformed  man,  who  iarvws 


time  so  persistently  holding  the  attentiim.  Whether 
as  a  text-hook  fbr  students  <ir  a  b«Hik  of  refereaee 


Iw.-riVr«.k  V  "  ,  11.  — '"••"7'  •T'"'  •-""  ~»"'--  as  a  text-hook  fOr  students  or  a  d«hiic  of  reiereaee 
•xactly  what  he  IS  talking  abnut  and  exaeUy  how  to  j  f^,  praetitiooers,  it  cannot  be  t^w.  strongly  r«}o». 
talk  it.-/C€a.«rinr  Mtdtcai  Rtefd4t.  mended .-5e«l*«r»  J—rnai  nf  Bitd.  amd  PkviUmi 

By  the  almost  unanimoas  voiee  of  the  profession, '  SeUtuts. 


MORLAND  (W.  W.),  M.  D., 

Fellow  of  thi:  Mussacbusetts  Medical  Society,  fte. 

DISEASES  OF  THE  URINARY  ORGANS;  a  Compendium  of  their  Diagnosifl, 

Paihohw,  and  Treatment.     With  illiiHtralioiis.    in  one  large  and  handiM>me  oi*tavo  volume,  of 
•bout  4(KJ  paiirHS,  extra  cloth.    $3  50. 

Taken  ana  whole,  we  can  recommend  Dr.  Mor-  >  refer.  This  desideratum  has  been  supplied  bT  Dr. 
land's  r«>iii;i«';ifiiuin  o*  »  very  desirable  S'iditiun  to  ;  Morland.and  it  hus  been  ably  done.  He  has  placed 
the  libntry  «•!  every  m-dical  or  surgical  pructi-  befitre  us  a  full,  judicious,  and  reliable  digest, 
tiooer.— Br/r  and  For.  Mfd.-Ckir.  Rev.^  Aprils  \659     Rnch  sulijeet  is  treated  with  sutficieb I  minuteness, 

Ever>-  i.,*-!!i«fil  practitioner  whose  attention  has    y^tma.uccinci.narrational  slylc,sttrh  as  to  re*der 

the  wore  one  of  great  interest,  and  one  which  will 


been  to  m.mv  c-x'.ent  atirrtcti^  towards  the  class  of 
diseases  (■•'  which  this  treatise  relates,  must  have 
often  and  Horeiy  experi»-iH-ed  tbe  want  of  s^mie  full. 
yet  concise  r  icent  cooipeadiura  to  which  he  could 


prove  in  the  hii(n«'st  degree  useful  to  the  general 
praetitioner.— JV.  y.  Jouru.  tf  Mtdirimt, 


BT  THV  8AXX  AtmiOK. 


TBE  ^FORBID  EFFECTS  OF  TFIE   RETENTION  IN  THE   BLOOD  OP 

THE  I:IJ':.VIP:nTS  of  the  UKINARY  secretion.  Being  the  Disti^nalion  to  which  the 
Fi-^ke  i''«iii<I  Prixe  was  awarded,  July  II,  1861.  In  one  small  octavo  volume,  &3  pages,  extra 
cloth.    70  cents. 


MONTGOMERY  (W.  F.),  M.  D.,  M.  R.  I.  A.,  &c., 
Pr<»feMor  of  Midwifery  in  the  King  and  Qaeen's  College  of  Physieians  in  Ireland,  fte. 

AN  EXPOSITION  OF  THE  SIGNS  AND  SYMPTOMS  OF  PREGNANCY. 

With  *(>ine  other  Papers  on  Subjects  connected  with  Midwifery.  From  the  wcond  and  enlarged 
Engijoh  edition.  With  two  exquisite  colored  plates,  and  numerous  wood-cuts.  In  one  very 
haudM»ine  (^ctavo  volume,  extra  cloth,  of  nearly  600  pages.    $3  75. 

A  book  unusually  rich  in  praetieal  saggestioss. —  ;  fresh,  and  vigorous,  and  elasaieal  is  oar  aatkor'a 
Am.  Journal  Mtd.  5ci<»€<t,  Jan.  18S7.  style;  and  one  forgets,  in  the  raaewed  charm  oi 

These  several  subjects  so  interesting  in  them-  '  wry  page,  that  it,  sad  every  line,  and  every  word 
selves,  and  s<»  imporunt,  every  one  of  them,  to  the  »•"  ^  weighed  and  reweighed  thr..ugh  years  of 
most  delirate  ind  precious  of  iocial  relations,  eon-  preparation ;  that  this  is  of  all  others  tlie  book  of 
trolling  oj  fn  the  hon<»r  and  domeatie  peace  of  a    Olistetric  Uw,  on  eaeh  of  its  several  topics ;  on  all 


MOHR  (FRANCI8),  PH.  O.,  AND  REOWGOO  (THKOPHILU8). 
PRACTICAL   PHARMACY.    Comprising  the  Arrangements,  ApptratiUy  ud 

Manipulationii  of  the  Phamneeutical  Shop  and  Liu>oratory.  Edited,  with  extennive  Additlona, 
by  Proi.  \ViLLiAM  PiocTXE,  of  the  Philadelphia  College  of  Pharmacy.  In  one  hand^mely 
Drinte.i  octavo  volume,  extra  eloth,  of  S70  pa«es,  with  over  SOO  engravings  on  wood.    S3  75 


MAVNR'8  DISPENSATORY  AlfD  THERA- 
PEUTICAL REMEMBRANCER.  Witheverv 
Practical  Formala  contained  ia  the  three  Britisn 
Pharmncopceias.  Edited,  with  the  addition  of  the 
Formuls  4»f  the  U.  S.  PlwrBmeopcBia,  by  R.  E. 
9aiyyiTB,M.D    1  ISmo. vol.ex.ol.,300pp.  tit. 


MALOAlONEnB  OPERATIYB  8UROER7,  »«.i^ 
on  Normal  aad  PathoJogieal  Aaatomy.  Trana- 
lated  from  the  French  by  FasnsmicK  BiiTtAii, 
A.B.,M.D.  WithnnmeroasUlastratioasonwood. 
In  one  handsome  octavo  volume,  extra  eIotk%  of 
nearly  six  handled  VH!*^«  %k^. 


84  BLANCHARD  ft  LEA'S   MEDICAL 

NEILL  (JOHN).  M.O., 
Barf  eoa  to  the  PeansylTaiiia  Hospital,  Ac;  asd 

FRANCIS  QUANEY  SMITH,  M.O., 

ProfeMor  of  laititutea  of  Medicine  in  the  Penntylvania  Medical  College. 

AN  ANALYTICAL  COMPENDIUM   OP  THE   VARIOUS  BRANCHES 

OF  MEDICAL  SCIENCE ;  for  the  Use  and  Examiaation  oi  Students.  A  new  edition,  revised 
and  improved.  In  one  very  large  and  handsomely  printed  royal  12mo.  volume,  of  about  one 
thousand  pages,  with  374  wood-cuts.    Strongly  bound  in  leather,  with  raised  bands.    %3  25. 

This  work  is  again  presented  as  eminently  worthy  of  the  favor  with  which  it  hh»  hitherto 
been  received.  As  a  book  for  daily  reference  by  the  student  re(|uiringa  guide  to  his  more  elaborate 
text-books,  as  a  manual  for  preceptors  desiring  to  stimulate  their  students  by  frequent  and  accurate 
examination,  or  as  a  source  from  which  the  practitioners  of  older  date  may  easily  and  cheaply  acquire 
a  knowledge  of  the  changes  and  improvement  in  professional  science,  its  reputation  is  permanently 
eatablished. 

The  best  work  of  the  kind  with  which  we  are    the  stndents  is  heavy,  and  review  neeessary  fbr  aa 

aequainted. — Mtd.  Examiner.  examination,  a  compend  is  not  only  valaaSlei  tmt 

Having  made  free  ase  of  this  volume  in  our  ex-    \^  *•  "'"Sst  a  timqua  «<m     The  one  before  us  te, 

aminatHms  of  pupils,  we  can  speak  f^om  experi-    '""»S*l?'J*»*  J'Tj'T'l.*??  ?**^*  «BexceptioBahl« 
M^M^  «n  rm^^w^^mJUiw^m  it  ..  •«  .rfmiMKi*  <..>mn«n«i    of  all  b<K>ks  of  thc  kittd  that  we  know  of. 


enee  in  recommeiiding  it  as  an  admirable  eompend  «  "L"^**"  °'  "*  f.™  *  •     "^  ^"•^'^i  "r  ♦  tr 

for  students,  and  as  especially  useful  to  preeeptors  "ewest  and  soundest  doctnnea  and  »«  »^JJ«r 

who  examine  their  pupils.    It  will  save  tke  teacher  provements  M^li^oyeries  are  explicitly,  tho«|^ 

much  labor  by  enabling  him  readily  to  recall  all  of  foncisely,  laid  before  the  student.    There  isa  daj 

the  points  upon  whicli  his  pupils  should  be  ex-  to  whom  we  very  sincerely  commjmd  this  cheap  book 

amin^d.    A  work  of  this  sort  should  be  in  the  hands  "worth  its  w«ight  in  silver-that  class  w,tkegT»ta^ 

of  every  one  who  takes  pupils  into  his  office  with  a  *^f«  ">  medicine  of  more  than  ten  years*  standte. 

viewofexamining  them;  and  this  is nnquesUonably  ^^^  »»»^e  ;«*  f ?****1* /?**?1S"*  •"**^  •    ^J*^  ^2! 

the  bestof  its  claji.-IVaiMfl«mta  Mtd.  Joumai.  perhaps  find  oat  from  it  that  the  scienjje  is  i^t^aetiy 

now  what  it  was  when  they  left  it  off. — Th§  SHiJfcs- 

In  the  rapid  eoarse  of  lectures,  where  work  for  jeeps. 


NELIQAN  (J.   MOORE),  M.  D.,  M.  R.  I.A.,  &e. 
ATLAS  OF  CUTANEOUS  DISEASES.    In  one  beaatifal  qnarto  volume,  ezta 

cloth,  with  splendid  colored  plates,  presenting  nearly  one  hundred  elaborate  represontatioui  of 
disease.    $4  50. 

This  beautiful  volume  is  intended  as  a  complete  and  accurate  representation  oi  all  the  varietiea 
of  Diseases  oi  the  Skin.  While  it  can  be  consulted  in  conjunction  with  any  work  on  Practice,  it  baa 
especial  reference  to  the  author's  <<  Treatise  on  Diseases  of  the  Skin,"  so  favorably  received  by  the 
profession  some  years  since.  The  publishers  feel  justified  in  saying  that  few  more  beautifully 
cuted  plates  have  ever  been  presented  to  the  profession  of  this  country. 

Neligan's  Atlas  of  CntsncoiiB  Diseases  sappliri  a 


long  existent  deiiderRtum  much  felt  by  the  lar|eii 
class  of  our  professinn.  I c  presents,  in  quarto  size. 
16  plates,  each  containing  from  3  to  6  figures,  ana 
forming  in  all  a  total  of  W  distinct  representations 
of  the  diflerent  species  of  skin  affe^^tions,  grouped 
together  in  aenera  or  families.  The  illastrations 
haye  been  taken  from  nature,  and  have  tieen  copied 
with  such  fidelitT  that  they  present  a  striking  picture 
of  life ;  in  which  the  reduced  scale  aptly  serves  to 

BT  THB  8AKB  AUTHOK. 

A  PRACTICAL  TREATISE   ON  DISEASES  OF  THE   SKIN.     Thiri 

American  edition.    In  one  neat  royal  12mo.  volume,  extra  cloth,  of  334  pages.    SI  00. 

The  two  volumes  will  be  sent  by  mail  on  receipt  of  IKve  DoUan, 


give,  at  a  r o«p  d'ortJ,  the  remarkable  peculiarities 
of  each  imti vidaal  variety.  And  while  thus  the  dis> 
ease  is  rendered  more  definable,  there  is  yet  no  loss 
of  proportion  incurred  by  the  necessary  concentra- 
tion. Each  figure  is  highly  colored,  and  so  truthflil 
has  the  artist  been  that  the  mostfustid  oos  observer 
could  not  justly  take  exception  to  the  correctaess  of 
the  ezecutioa  of  the  |)ictares  under  his  scrutiny.— 
MotUrtiU  M*d.  Chr<m%eU, 


OWEN  ON  THB  DIFFERENT  FORMS  OF  j     One  vol.  royal  ISmo., extra  eloth  with  nomerou 
THB  8KBLBTON,  AND  OF  THB  TEETH.       illustraUona.    tl  M 


PIRAIE  (WILLIAM),  F.  R.  8.  K., 

Professor  of  Surgery  in  the  University  of  Aberdeen. 

THE   PRINCIPLES  AND  PRACTICE  OF  SURGERY.    Edited  by  Jomi 

Nkill,  M.  D.,  Professor  of  Surgery  in  the  Penna.  Medical  College,  Surgeon  tothe  Pennsylvania 
Hospital,  &c.  In  one  very  handsome  8vo.  volume,  extra  cloth,  oi  780  pages,  with  316  iUustratioaf- 
93  to. 


We  know  of  no  other  surgical  work  of  a  reason- 
able size,  wherein  there  is  somaeh  theory  and  prac- 
tice, or  where  subjects  are  more  soundly  or  dearly 
taught — 2^  8utkoiccp€. 

Prof.  Pirrie,  in  the  work  before  na,  has  elabo- 


rately discassed  the  priaciples  of  surgery,  and  a 
aafe  and  efeetaal  praotiee  predieated  upon  thea. 
Perhaps  no  work  upon  this  subject  heretfotore  issaed 
is  so  full  upon  the  seienee  of  the  art  <^  sargery.— 
JftuknilU  j9unuU  €/  MuLUk^  amd  Surgery. 


PARKER  (LANQ8TON), 

Bnrgeon  to  the  Qaeen's  Hospital,  Birmingham. 

THE  MODERN  TREATMENT  OF  STPHILITIO  DI8BASB8|  BOTH  FBI- 

MARY  AND  SECONDARY;  compriaingtheTreatment  of  Gonatitutional  and  Confirmed  Sfpki* 
lis,  by  a  safe  and  successful  methoa.    with  numerous  Cases,  Formula,  and  Clinical  Olmiiit 
tions.    From  the  Third  and  entirely  rewritten  London  edition.    In  one  neat  ootaTo  ToUHBa» 
extra  cloth,  of  316  p«gei.   1^1 1&. 
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PAARI8H  (EDWARD), 

Lecturer  on  Prmetical  Pharaiftoy  maA  Mftterift  Modica  in  the  PeBBsylTaoia  Aeademy  of  Medicine,  Ac. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.    Designed  as  a  Text. 

Book  (or  the  Stadent,  and  M  a  Guide  for  the  Physician  and  Pharmaeeutiat.  With  maoy  For- 
mulae and  FreHcriptioDtf.  Third  editioD,  greatly  improved.  In  one  handM>me  octavo  volume, 
of  about  700  pa^eH,  with  several  hundred  iTluat rations.    (Preparing /or  early  puUieaiion,) 

Thoo«rh  for  ponte  time  out  of  print,  the  appearance  of  a  new  edition  of  this  work  has  been  de> 
layed  for  the  purpose  of  embodying  in  it  the  results  of  the  new  U.  S.  Pharmacopoeia.  The  ap- 
proaching pubhcaii'M)  ot'  ihiH  latter  will  enable  the  author  to  complete  hisi  revibioii  at  an  early  pe- 
riod,  when  those  who  have  been  waiting  for  the  work  may  rely  on  obtaining  a  volume  thoroughly 
on  a  level  with  the  moM  advanced  condition  of  pharmaceutical  science. 

The  favor  with  which  the  work  has  thus  far  been  received  shows  that  the  author  was  not  mis- 
taken in  his  e!«timate  of  the  want  of  a  treatise  which  should  serve  as  a  practical  text-book  for  all 
oigaged  in  preparing  and  dispensing  medicines.  Such  a  guide  was  indispensable  not  only  to  the 
educated  pharmaceutist,  but  also  to  that  large  class  of  practitioners  throughout  the  country  who 
tfre  obliged  to  compound  their  own  prescriptions,  and  who  during  their  collegiate  course  have  bo 
opportunity  of  obtaining  a  practical  familiarity  with  the  neces>ary  processes  and  manipulations, 
jnie  rapid  eibau»>tion  of  two  large  editions  is  evidence  that  the  author  has  succeeded  in  thoroughly 
carrying  out  his  object,  and  that  the  profession  may  relv  that  nothing  thall  be  wanting  to  render 
the  new  ^ition  worthy  a  continuance  of  the  confidence  hitherto  bestowed  upon  the  work. 

All  that  we  ean  say  of  it  Is  that  to  the  praetising  pa^es  will  deny^  doably  welcome,  then,  is  this  new 

pliysieian,  and   etpecially  the  country  physician,  edition,  containing  the  added  reenlts  of  his  recent 

who  is  generally  his  own  apothecary,  tnere  IS  hard*  and  rich  experience  as  aa  observer,  teacher,  and 

>  any  booir  that  miffht  not  better  be  dispensed  with,  praetio  tl  operator  in  the  pharmaeeotical  laboratory. 

t  la  at  the  same  time  a  dispeDsatory  aad  a  pharna-  The  exeellent  plan  of  the  first  is  more  thoroaghly, 


K 


_r.-.I.eMi>rt7l«  Review. 

A  earefnl  examination  of  this  wofk  enables  vm  to 
[|peak  of  it  in  the  hiaheat  terms,  as  being  the  best 


and  in  detail,  earried  out  in  this  edition. —Ft»<iM«/ar 
Med.  Journal y  Jan.  1800. 
Of  coarse,  all  apothecaries  who  have  not  already 


S^itise  OB  prmetical  pharmacy  with  which  we  arc  •  f>P7  <>^  ?>«  •"^  tJ****^  ^*"  PT?«*'f  ?"«  "^  *>»«■  J 

acquainted,  and  an  invklnable  ^-mecum,  not  only  »*  *•..  therefore,  to  physieians  residing  in  the  country 

to  the  apothecary  and  to  those  practitioners  who  f  °<*  «•?*"  ^^"'  whocannot  arail  themselves  of 

are  accuttomed  to  prepare  tfceiroWn  medicines,  but  ^«  f^*"  ^  •^^  educatwl  pharmaccoUst.  that  we 

to  every  medical  man  knd  medical  stodent.-J3eif«ii  ^9X^i  ?»**,? ^k"^  commend  this  work,     ia  it  they 

Med.  and  Surg.  Joumai.  2»"  fi"?  f "  '*'V/.?*^r'*'*'i"u^».'"T»  ""A  ^^""^^ 

_,..,".                -  ,.            ^        *_i  V     1.  kni>w,  but  very  little  of  which  they  do  really  enow 

This  !■  alu>f  ethpr  one  of  the  most  useful  books  ^^  reference  to  this  important  collateral  braneb  of 

we  have  seen.    It  is  Just  what  we  have  long  felt  to  jhej,  profession ;  for  it  is  a  well  established  fact, 

be  needed  by  apothecaries,  students,  and  praeUtion-  n^^t,  in  the  eouration  of  physicians,  while  the  sci- 

«B  of  medicine,  mogt  of  whom  in  this  country  have  enee  of  medicine  is  generally  wBl  taught,  very 

to  pat  up  their  own  prescripUons     It  bears,  upon  ijuje  attention  is  paid  to  the  art  of  preparing  them 

a^rery  page,  the  impress  of  practical  knowledge,  f^r  use,  and  we  know  not  how  this  defect  eaS  be  so 

eonrcyed  in  a  plain  common  srnse  manner,  and  ^gn  remedied  as  by  procuring  and  consulting  Dr. 

adapted  to  the  comprchensi  m  of  all  who  may  read  parrishU exeellent  work.-5rLeift#  Med.  Joumai, 

it.    No  detail  has  been  omitted,  however  trivial  It  Jm.  1860. 


may  seem,  althougrh  really  important  to  the  dispcnaer 
of  medicine. — Soutkem  Med.  and  Surg.  Joumai. 


We  know  of  no  work  on  the  subject  which  would 

be  more  indispensable  to  the  physician  or  student 

desiring  information  on  the  subject  of  Which  it  treats. 

With  Oriflith's  <'  Medic il  Formalary**  and  this,  the 

the  medical  and    praetising  physician  would  be  supplied  with  nearly 


That  Edward  Parrish,  in  writing  a  book  upcm 
praetical  Pharmacy  some  few  years  ago — one  emi- 
nently original  and  unique — did  the  medical  and    . 

pharmaceutical  professions  a  great  and  valuable  ser-    or  quite  all'  the  most  useful  inforiiation  on  the  subi^ 
Vice,  no  one,  we  think,  who  nas  had  access  to  its   Jcct. — C Aar/tite*  JtfsdE. /oar. OMlliseute,  Jan.  IMO. 

PEA8LEE  (E.  A.),  M.  D., 

Professor  of  Physiology  and  General  Pathology  i^he  New  York  Medical  College. 

HUMAN  HISTOLOOT,  in  its  relations  to  Anatomy,  Physiology,  and  Pathology; 

for  the  use  of  Medical  Students.    With  four  hundred  and  thirty-four  iliiuitratioiiB.    In  one  hand- 
iome  octavo  volume,  extra  cloth,  of  over  600  pages.    S3  75. 

It  embraces  a  library  upon  the  topics  discussed  |  We  would  recommend  it  as  containing  a  sumaiary 
Within  itself,  and  is  juat  what  the  teacnerand  learner  >  of  all  thatia  known  of  the  important  aubjects  whica 
need.    We  have  not  only  the  whole  aubjeet  of  Hia-    it  treata ;  of  all  that  ia  in  the  great  works  of  Simon 


tology,  interesting  in  itself,ably and  fully  discusaed, 
but  what  is  ot  infinitely  greater  interest  to  the  stu- 
dent, because  of  greater  practical  value,  are  its  re- 
lations to  Anatomv,  Physiology,  and  Pathology, 
which  are  here  fully  and  satisfactorily  set  forth.— 
FasAville  Joum.  of  Med.  emd  Surgerf. 


and  Lehmann,  and  the  orgaaie  chemists  in  general. 
Master  this  one  volume,  we  woaldsay  to  the  medical 
student  and  practitiiraer — master  this  book  and  yoa 
know  all  that  is  known  of  the  great  fundamental 
principles  of  medicine,  and  we  nave  no  hesitation 
m  saying  that  it  is  an  honor  to  the  American  medi- 
cal profesaioa.-*5f.IiMi<s  Mtd.ae^dSurg.  Joumai. 


ROKITAN8KY  (CARL),   M.D., 

Carator  of  the  Imperial  Pathological  Museum,  and  Profesaor  at  the  Univenity  of  Viaana,  &e. 

A   MANUAL  OF  PATHOLOGICAL   ANATOMY.    Four  volumes,  octaTO| 

bound  in  two,  extra  eloth,  of  about  1900  pngea.    Translated  by  W.  £.  Swaimb,  Edwakd  Sixyb- 
BiNo,  C.  U.  MooEX,  and  O.  £.  Day.    95  5o. 


The  profession  is  too  well  aeqaaiated  with  the  re- 
p«tati<Ni  of  Rokitansky'a  work  to  need  oar  assur- 
oieo  that  this  is  ona  of^thenMWtprofoaad.  thorough, 
smd  valuable  books  ever  Issaad  from  the  medical 
preas.    It  is  eui  grasris,  aad  has  no  standard  of  com- 

Crison.  It  is  only  necessary  to  aanonnea  that  it  is 
«od  ia  a  form  as  cheap  as  is  eompaiible  with  its 
nize  and  preservation,  aad  ita  safe  follows  as  a 
matter  of  course.  No  library  can  be  called  com- 
plete without  it.— 2?tif  ala  Med.  Joumai, 

An  attempt  to  give  oar  readora  any  adeqnate  Idea 
at  the  vast  amoaat  of  instraetion  aeenmnlated  in 


these  volumes,  wonld  be  feeble  aad  hopeleaa.  The 
efbrt  of  the  distingaisked  aathor  to  eonceatrata 
in  a  assail  space  his  great  f\ud  of  knowledge,  haa 
ao  eharged  hu  text  with  valaahle  truths,  taat  any 
attempt  of  a  reviewer  tb  epitossixe  is  at  ones  para- 
lyzed, aad  meat  end  ia  a  (ailare. — WeaUm  Laaoet, 

As  this  is  the  highest  scarce  of  knowledge  upon 
the  important  aabjeet  of  which  it  treats,  no  real 
stadeat  can  afford  to  be  withoat  it.  The  American 
pablishers  have  entitled  thesoaelvea  to  the  thaaks  of 
the  profeasioa  of  their  eoaatry,  for  thla  timeoes  and 
beaatilaleditiaa^irasAeiiis  JavnMl  ^f  MUiHm 
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RIQBY  (EDWARD),  M.  D., 
Senior  Physieian  to  the  Oeaeral  Lying-in  Hoipital,  &c. 

A   SYSTEM   OF   MIDWIFERY.    With  Notes  and  Additional  Illustrationf. 

Second  American  Edition.    One  volume  octnvo,  extra  cloth,  423  pages.    $2  50. 

BT  THV  SAME  AtTTHOE. 

ON  THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISBA8B8. 

In  one  neat  royal  12mo.  volume,  extra  cloth,  of  about  250  pages,    ai  00. 


RAMSBOTHAM  (FRANCIS  H.)«  M.D. 

THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SUROKK  y,  in  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly 
revined  by  the  Author.  W  ith  Additions  by  W.  V.  Kxatino,  M.  D.,  Professor  of  Ob!«tetric»,  &c,  in 
the  Jetl'erson  Medical  College,  Philadelphia.  In  one  large  and  handsome  imperial  octavo  volume, 
of  650  pugeK,  »trongly  bound  in  leather,  with  rai»ed  bends;  with  sixty* four  beautiful  Plates,  and 
numerous  Wood-cuti*  in  the  text,  containing,  in  all  nearly  200  targe  and  beautiful  figures.  $5  50. 

JPVom  Vff.  Hodgtf  •/  tlu  Univrsiif/P: 

To  the  American  pnblic,  it  is  moit  valuable,  from  iti  intrinsic  nndonbted  excellence,  and  as  beixf 
the  belt  authorized  exponent  of  British  Midwifery.  It«  circulation  will,  1  trust,  be  extensive  thronghomt 
onr  country. 


It  is  unneceseary  to  say  anything  in  regard  to  the 
utility  of  this  work.  It  is  already  appreciated  in  our 
country  for  the  value  of  the  matter,  the  clearaeu  of 
its  style,  and  the  fulness  of  its  illustrations.  To  the 
physician's  library  it  is  indispensable,  while  to  the 
student  as  a  text-book,  from  which  to  extract  the 
material  for  laying  the  foundation  of  an  education  on 
obstetrical  science,  it  has  no  superior. — Ohio  M»d. 
mmd  Surg.  Journal. 

The  publishars  have  seenred  Its  saeeess  by  the 


truly  elegant  stvle  in  whieh  they  have  brought  it 
out,  excelling  tnemsdves  in  its  production,  espe* 
eiallv  in  its  plates.  It  is  dedicated  to  Prof.  MeigB, 
and  has  the  emphatic  endorsement  of  Prof.  Hodge, 
as  the  best  exponent  of  British  Midwifery,  we 
lnu.w  of  no  text-book  whieh  deserves  in  all  respects 
to  be  more  highly  recommended  to  students,  and  wt 
could  wish  to  see  it  in  the  hands  of  every  praetitioaer, 
for  they  will  find  it  invaluable  for  refereBee.^liMl. 
Goatlis. 


RICORD  (P.),  M.D. 

A  TREATISE  ON  THE  VENEREAL  DISEASE.    By  John  Huntkb,  P.  R.  8. 

With  copious  Additions,  by  Ph.  Ricoro,  M.  D.  Translated  and  Edited,  with  Notes,  by  Pexxmas 
J.  BuMSTEAD.  M.  D.,  Lecturer  on  Venereal  at  the  College  of  Physicians  and  Surgeons,  l^ew  York. 
Second  edition,  revised,  containing  a  r^siimi  of  Ricoed*8  Rkcbnt  Lxotubes  on  Chancxx.  !■ 
one  handsome  octavo  volume,  extra  cloth,  of  550  pages,  with  eight  plates.  $3  25. 


Every  one  will  recognize  the  attractiveness  and 
value  which  this  work  derivrn  from  Uiui«  presenting 
the  opinionA  of  ihe«e  two  mastrrs  side  by  side.  But, 
it  must  be  adiniiied,  what  has  made  the  fortune  of 
the  book,  is  Itie  fact  that  it  contains  ine  '^most  com- 
plete euibodimvui  of  the  veritable  doctrines  of  the 
llApiUl  du  Midi,"  which  has  ever  been  made  pub- 


lic. In  conclusion  we  can  say  that  this  is  ineen* 
lestably  the  best  treatise  on  syphilis  with  which  we 
are  acquainted,  and,  as  we  do  not  often  employ  the 
phrase,  we  may  be  excused  for  expressing  tne  nope 
that  it  may  find  a  place  in  the  library*  of  every  phy- 
sieian.—Ftrgtntairsd.  and  Surg.  Journal, 


BT  TRB  SAMB  A17TH0B. 

RICORD'S  LETTERS  ON  SYPHILIS.   Translated  bj  W.  P.  Lattimore,  M.  D. 

In  one  neat  octavo  volume,  of  270  pctges,  extra  cloth.    $2  00. 


ROTLE'S   MATERIA   MEDICA   AND   THERAPEUTICS:   including  the 

Preparations  of  the  Pharmacopoeias  of  Londoii,  Edinburgh,  Dublin,  and  of  the  United  States. 
With  many  new  medicines.  Edited  by  Josbph  Carson,  M.  D.  With  ninety-eight  illustratiou. 
In  one  large  octavo  volume,  extra  cloth,  of  about  700  pages.    S.^  00. 

SMITH   (HENRY   H.),  M.  D.,  AND   HORNER  (WILLIAM  E.),  M.  D. 
AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Human  Body. 

In  one  volume,  large  imperial  octavo,  extra  cloth,  with  about  six  himdred  and  fiAy  beaminl 
figures.    $3  50. 


The  plan  of  this  Atlas,  which  renders  it  so  pe- 
culiarly convenient  for  the  student,  and  its'  superb 
artistieal  exeoulion,  mve  been  already  pointed  out. 
We  must  ctmgrntniate  the  student  upon  the  comple- 
tion of  this  Atlas,  as  it  is  the  most  convenient  work 


of  the  kind  that  has  yet  appeared  ;  and  we  must  add, 
the  very  beautiful  manner  in  which  it  is  <*  got  ap" 
is  so  creditable  to  the  country  as  to  be  flatteruff 
to  our  nations  1  pride.— ilmsricaii  Medical  Jourrm, 


SHARPEY  (WILLIAM),  M.  D.,  JONES  QUAIN,  M.  D.,  AND 

RICHARD  QUAIN,  F.  R.  8.,  &e. 

HUMAN  ANATOMT.    Revised,  with  Notes  and  Additions,  by  Joskph  Lddt, 

M.  D.,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.    Complete  in  two  large  octttv 
volumes,  extra  cloth,  of  about  thirteen  hundred  pages.    With  over  900  illustrations.    $S  00. 

80I.LY  ON  THE  HUMAN  BRAIN :  itsBtructare.  handsome  octavo  volnme,  extra  cloth,  of  overlN 
Physi<»l<»gy,  and  Diseases.  From  the  Second  and  pages,  with  about  one  hundred  wood-euts.  SS99. 
much  enlargea  London  edition,    in  one  uetavo   rtmov^h  ornvrai   PAi^afkr  rt^v  a- 

volun...  jxjj.  cloth,  of  SOO  pM~,  with  UO  wood-   ^^^^^  l^'^l^k^J^JiS^  "J^S 
cuts.    «i  ou.  forth*  prevention  and  Cure  of  Diaeaaa     laoae 

#&BV*a  OPEEATIVE  SURGERY.    In  one  very       oetavo  volume,  extra  elolh,  of  SIS  pagea.   «!  M. 
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STILLE  (ALFRED),  M.  O. 
THERAPEUTICS  AND  MATERIA  MEDIO  A ;  a  Systematio  Treatise  on  the 

Action  and  \J>en  of  Medicinal  Acent*,  including  their  Denoription  and  History.    In  two  larga 
and  haiid!»(»nie  octavo  volumes,  of  1789  pages,  leather.    98  00. 

This  work  is  desngned  especially  for  the  student  and  practitioner  of  medicine,  and  treats  the  various 
articles  of  the  Materia  Medica  from  the  point  of  view  of  the  bed»ide,  and  not  oi  the  shop  or  ol  (he 
lecture-rfK)m.  While  thus  endeavoring  to  give  all  practical  information  likely  to  be  uj^eful  with 
respect  <>  the  employment  of  special  remedies  in  special  aflectionH,  and  the  results  to  be  anticipated 
from  their  udmmistrat>on,  a  copious  Index  of  Diseases  and  their  Remedies  renders  the  work  emi- 
nently fitted  tor  reference  by  showing  at  a  glance  ihe  different  means  which  have  been  employed, 
and  enabling  the  practitioner  to  extend  his  resources  in  difficult  ca^es  with  all  that  the  experience 
of  the  profertsion  has  suggested. 

Rarely,  indeed,  have  we  had  submitted  to  ai  a  fied  as  that  we  were  not  mistaken  in  onr  anticipa- 

work  OB  medicine  »o  ptmderoas  in  its  dimensions  iioni. — Ntw  Orisons  Bltdical  Ntwiy  Msroii,  l:j60. 

M  that  BOW  before  ua,  and  yet  so  fascinating  ib  it.  xh^  „„,t  reeeat  aathortty  is  the  one  last  men- 

MmteBts.    It  IS,  therefore,  with  a  l>«,eaiiar  gratifi-  tioned,  8tiU6.    His  great  work  ob  *«  Materia  Medi. 

eaUoa  that  we  rrc«)gnixe  in  Dr.  8iili6  the  posses-  ^^  and  Tiierapeatic.,»»  published  last  yesr,  in  two 

sionof  many  of  thii^  more  dislinani.hed  qnalifica-  ociavo  volntnea,  of  some  sixteen  hundred  pages, 

UOBS  which  entitle  him  to  aporuUtion,  and  which  ^^ile  it  embodie«  the  results  of  the  labor  of  btfieri 

justify  him  in  coming  before  his  medical  brethren  op  to  the  time  of  publieaUon,  is  enriched  with  a 

aa  an  inatructi>r.     A  comprehcnaive  knowledge,  -^eat  amnnnt  of  original  observation  and  research, 

tested  by  a  sound  aad  penetnitiBf  judgment,  joined  ^Ve  would  draw  attention,  by  the  way,  to  the  very 

to  a  love  of  pr<.^re»«- which  a  disertimnating  .pint  convenient  nwMle  in  which  the  Jnd*x  is  arranged  in 

of  Inquiry  has  temper#Hl  so  as  toajwpt  nothing  new  this  work.   There  is  first  an  <<  Index  of  Remedies:'* 

beeanse  it  ii  new,and  abandoB  aothmg  old  beeause  n^^t  aa  "  Index  of  Diseases  and  their  Remedies." 

it  ia  old,  but  which  estimatM  either  aecorc  ing  to  i ta  8„oh  aa  arrangement  of  the  Indiees,  in  our  opinioa, 

raUtioBs  ro  a  just  logic  and  experieBee-raanifests  .  neatly  enhances  the  practical  vaiae  of  books  of  this 

Maelf  errrywhere,  and  gives  to  the  guldanee  of  the  Ejad.  ^Ib  tedious,  obitiaate  eases  of  diseaw^.^hera 

anthor  all  the  assurance  of  safety  which  the  diffi-  ^^  ^^^  ^  try  ^,n\j  remedy  after  another  until  our 

OAltiea  of  his  subject  can  aUow.    In  eonelasion,  we  „ock  is  pretty  neafly  exhausted,  and  we  are  almost 

eaiMaUy  advise  our  readers  to  aseerUin  for  them-  dnven  to  our  wit's  end,  soch  an  index  as  the  second 

aelvea,bj  a  study  of  Dr.  8ull*'s  volumes,  the  great  ©f  the  two  juat  mentioned,  is  nreeisely  what  we 

value  and  intere.t  of  the  stores  of  knowfedge  they  want.-LoiMfaa  Aftd.  Tinuiomd  Ki«ti«, April,  16fL 

present.    We  have  pieaiure  in  referring  rather  to  _„    ^..   .  ^.  .          .      .„  .           ^  ^   \.   .  1     ^ 

the  ample  treasury  of  undoubted  truths,  the  real  and  We  think  this  work  will  do  much  to  obviate  the 

assured  conquctt  of  medicine,  aeeumulated  by  Dr.  reluctance  to  a  thorough  investigation  of  this  branch 

Stills  in  hii  pHge. ;  and  coromead  Ue  sum  of  his  la-  ?{  scieatific  study,  for  in  the  wide  range  of  medical 

bora  to  the  att**niion  of  our  readers,  as  alike  houor-  L*'!i;?*V^"'"""^.f**  *^  V**  •''ngiish  tongue,  we  shall 

able  to  our  eciencc,  and  creditable  to  the  zeal,  the  '»«'«*\y  fi"** »  ^"^k  written  in  a  siyle  more  clear  and 

eandor,  and  the  judement  of  him  who  has  garnered  simple,cuiiVBYing  forcibly  the  facts  taaght,and  yet 

the  whole  so  carefully.- WwiAiirgA  Mtd  Joumul.  free  from  turgidily  and  redandjuicy.    There  isa  fas- 

cination  in  iti  pages  that  will  insure  to  it  a  wide 

Our  ezpectn lions  of  the  value  of  this  work  were  popularity  and  attentive  perusal,  and  a  decree  of 

based  on  the  well-known  repntation  and  character  usefulness  not  often  attained  through  the  inflaence 

of  the  author  as  a  man  of  scholarly  attaiamenti,  an  of  a  single  work.    The  author  has  much  enhanced 

elegant  writer,  a  candid  inquirer  after  truth,  and  a  .  the  practical  utility  of  his  book  by  passing  briefly 

philosophical  thinker;  we  knew  that  the  task  woald  '  over  the  physical,botani!al,  and  oommerciaT  history 

be  emiscientiously  performed,  und  that  few,  if  any,  I  of  medicines,  and  directing  attention  ehiefly  to  their 
ong  the  distinguished  aieoicai  teachers  in  this ,  physioli>gicaI  action,  and  their  application  for  tlM 


eountry  are  better  qualified  than  le  to  prepare  a  amelioration  or  cure  of  disease.  He  ignores  hypothc 
Bystematic  treatise  on  therapeutics  in  accordance  sis  and  theory  which  are  soallnring  to  many  medical 
with  the  present  requirements  of  medical  science,  writers,  and  so  liable  to  lead  them  astray,  and  con- 
Oar  preliminary  examination  of  the  work  has  satis-  •  fines  himielf  to  such  faets  as  have  been  tried  in  the 

I  crucible  of  experience.— Cikicage  tUdical  Journml, 


8IMP80N  (J.  Y.)|  M.  D., 
Professor  of  Midwifery,  Ac,  in  the  University  of  Edinbnrgh,  Jbe. 

CLINICAL  LECTURES  ON  THE  DISEASES  OP  WOxMBN.     With  nn- 

merou«  illustrations.    In  one  handsome  octavo  volume,  of  over  500  pages,  extra  doth,  $3  00. 
{Now  Ready,  1863.) 

This  valuable  work  having  passed  through  the  columns  of  **  Thb  Medical  Nkws  axd  Libraet" 
lor  1^,  ISbl,  and  18d2,  is  now  completed,  and  may  be  had  separate  in  one  handsome  volume. 
These  Lectures  were  delivered  by  ProfesKor  Simpson  at  the  Royal  Infirmary  of  Edinburgh  and 

Times  andGaxette*'  during  the  years  1859, 1860,  and  1861. 


published  in  the  **  London  Meoical 
The  distinguished  reputation  of  the  author,  and  the  valuable  practical  matter  contained  in  the  Lee- 
tares  have  heemed  to  entitle  them  to  a  more  permanent  Ibrm  than  the  e^-aue^oent  pages  of  a  peri- 
odical. Embracing  a  wide  range  of  subjects,  and  each  one  elaborately  treated  and  complete  in 
itself,  the  volume  con  hardly  fail  to  prove  a  valuable  addition  to  the  library  of  the  practising  phy- 
iician. 

The  principal  topics  embraced  in  the  Lectures  are  Vesico- Vaginal  Fistula,  Cancer  of  the  (Jtems, 
Treatment  of  Care  noma  by  Caustics,  Dyaonenorrhcsa,  Amenorrhcea,  Closures,  Contractions,  dec, 
oT  the  Vagina,  Vulvitis,  Causes  of  Death  after  Surgical  Operations,  Surgical  Fever,  Phlegmasia 
Dolens,  Coccyodinia,  Pelvic  Cellulitis,  Pelvic  Hmmatoma,  Spurious  Pregnancy,  Ovarian  Dropsy, 
Ovariotomy,  Cmnioclasm,  Diseases  of  the  Fallopian  Tubes,  Puerperal  Alania,  Sub-Involution  aiMl 
8uper-Invo(ut'on  of  the  Uterus,  dee.  &c. 

As  a  series  of  monographs  on  these  important  topics — many  of  which  receive  little  attention 
in  the  ordinary  text-booK»--eltieidated  with  the  extensive  experience  and  readiness  of  resource  for 
which  Professor  Simpson  is  so  distinguished,  there  are  tew  practitioners  who  will  not  find  in  its 
pages  matter  of  the  utmost  importance  in  the  treatment  of  obiscure  and  diflieult  cases. 

8ALTER  (H.   H.),    M.  O. 

ASTIIMA;  its  Pathology,  Causes,  CoDseqaences,  and  Treatment    (Now  pub* 

lishing  in  the  '<  Medical  News  and  LibrM>y"  for  1863.)    To  form  one  volume,  8to. 


28  BLANCHA&D   ft   LEA'S   MEDICAL 

8ARQENT  (F.  W.),  M.  D. 

ON  BANDAGING  AND  OTHER  OPERATIONS  OP  MINOR  SURGERY. 

New  edition,  wiih  aa  additional  chapter  on  Military  Surgery.    One  handsome  royal  12mo.  vol., 
ol' nearly  400  pages,  with  184  wood  cuts.    Extra  cloth,  $1  50.    {Now  Ready.) 

The  value  oflhiH  work  as  a  handy  and  convenient  manual  for  surgeons  engaged  in  active  duly,  has 
induced  the  publishers  to  render  it  more  complete  for  tho^e  purpos^es  by  the  addition  of  a  chapter 
on  gun-shot  wounds  and  other  matters  peculiar  to  military  surgery.  In  its  present  form,  there- 
fore, with  no  increase  in  price,  it  will  be  found  a  very  cheap  and  convenient  vade-mecum  for  con- 
sultation und  reference  in  the  daily  exigencies  of  military  as  well  as  civil  practice. 

Wr  conaider  that  no  better  book  eon  Id  be  placed 
in  the  hHoai  of  an  hospital  dresser,  or  the  yuang  sur- 
geon, whoae  education  in  thii  respect  has  not  been 
perfected.  Wc  moat  cordially  commend  this  volume 


perfec 

as  one  which  the  medical  student  should  most  close 
ly  studv,  to  perfect  himself  m  these  minor  surgical 
operatitms  in  which  neatness  and  dexterity  are  so 
much  required,  «nd  on  which  a  gre^it  portion  of  his 
reputation  us  a  future  surgeon  must  evidently  rest 
And  to  ihe  surgeon  m  practice  it  must  prove  itself 
a  valuable  volume,  as  instructive  on  many  points 
which  he  may  h»ve  forgotten. — Brituk  Amtricam 
Journal,  May,  1803. 


The  instruction  given  upon  the  subject  of  £••- 
daging.  is  alone  of  great  value,  and  while  the  aathor 
m«idesiiy  proposes  to  instruct  the  students  of  medi- 
cine, and  the  younger  physicians,  we  w^iU  say  that 


experienced  physicians  will  obtain  manv  exceed- 
ingly valuable  suggestions  by  its  pernaaf.  It  will 
be  found  one  of  the  most  satisfactory  manuals  for  rs- 
ferenee  in  the  field,  or  hospital  yet  published;  thor- 
oughly adapted  to  the  wants  of  Military  surgeoos« 
and  at  the  same  time  equally  useful  fur  ready  aad 
convenient  reference  by  snrge<mt  everywhersw— 
Buffalo  Med.  and  Surg.  Joumnl,  Jane,  180;!. 


SMITH  (W.  TYLER),  M.  D., 

Physician  Accoucheur  to  St.  Mary's  Hospital,  fte. 

ON  PARTURITION,  AND  THE   PRINCIPLES  AND  PRACTICE  0» 

OBftTETUICS.    In  one  royal  12mo.  volume,  extra  cloth,  of  400  pages.    $1  25, 

BT  THS  SAMS  AUTHOK. 

A  PRACTICAL  TREATISE  ON  THE  PATHOLOGY  AND  TREATMENT 

OF  LEUGORRHGEIA.    With  nimierons  illustrations.    In  one  Tory  handsome  octavo  volime, 
extra  cloth,  of  about  250  pages.    $1  50. 

TANNER  (T.   H.),   M.  D., 

Physician  to  the  Hospital  for  Women,  fte. 

A  MANUAL  OP  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 

To  which  is  added  The  Code  of  Ethics  ol  the  American   Medical  Association.     Seeood 
American  Edition.    In  one  neat  volume,  small  12mo.,  extra  cloth,  87|  cents. 

TAYLOR  (ALFRED  SJ,  M.  D.,  F.  R.  8., 

Leetnreron  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital. 

MEDICAL  JURISPRUDENCE.    Fifth  American,  from  the  seventh  improyed 

and  enlarged  London  edition.    With  Notes  and  References  to  American  Decisions,  by  Eowass 
Hartshorns,  M.  D.  In  one  large  8vo.  volume,  extra  doth,  of  over  700  pages.     $3  25. 

This  standard  work  having  had  the  advantage  of  two  revisions  at  the  hands  of  the  author  sinos 
the  appearance  of  the  last  American  edition,  will  be  found  thoroughly  revimid  and  brought  up  com- 
pletely to  the  present  state  of  the  science.  As  a  work  of  authority,  it  must  therelbre  maintain  its 
position,  both  as  a  text-book  for  the  student,  and  a  compendious  treatise  to  which  the  practitioner 
can  at  all  times  relier  in  cases  of  doubt  or  didiculty. 

No  work  upon  the  subject  can  be  pit  int(»  tiie  |  American  and  British  legal  medicine.  It  should  be 
hands  of  students  either  ot  law  or  medicine  which  ;  in  the  possession  of  every  physician,  as  the  subject 
will  engage  them  more  closely  or  profitably ;  and  is  one  of  great  and  increasing  importance  lu  lbs 
none  could  be  uflered  to  the  bus>-  practitioner  o(    public  aswellas  to  theprofessioa.— Si.  Lsau  JTtd. 


either  calling,  for  the  purpose  of  casual  or  hasty 
reference,  that  would  be  more  likely  tuatford  the  aia 
desired  We  therefore  recommend  it  as  the  best  and 
safest  manual  for  daily  use. — Afturiean  Journal  oj 
Mtdical  Sciences. 

It  is  not  excess  of  praise  to  say  that  the  volume 


and  Surg.  Journal. 

This  work  of  Dr.  Taylor's  is  generally  acknow- 
ledged to  be  one  of  the  ablest  exUnt  on  the  sabjcet 
of  medieal  Jurisprudence.  It  is  certainly  one  of  the 
most  attractive  books  that  we  have  met  with :  sas- 
plying  so  much  both  to  interest  and  instraet,  tfest 


before  us  is  the  very  best  treatise  extant  on  Medical    ^J'i"*  ^ot  heState  S  ^i^^Zl  S"     u""""*'  "*" 
Jurisiiiudence.    In  saying  this,  we  do  not  wish  to    ^1  "  acid  1f.^«- 1  fl« ™L^J?'  **"*X  *** 
be  undersU.od  as  detricting  from  the  merits  of  the    ^  dSf.i  b^fore^fmSt;^^^^^ 
exclleni  works  of  Beck,'kyan,  Traill,  Guy,  t^nii    tiu-^'^^^yj^ ^^^^^  ^'  }-?«»« 

others;  but  in  interest  and  vilue  we  think  it  must    !ll!,'^V-l.i  L^!.  i2^  accurately  wk 

be  conceded  that  Taylor  is  superior  to  anything  that  .  f^f?*?  rwent  of  Ch^frJf^^^^*J''-"^/'*  J?E^ 

has  preceded  it.-iV.V.  Medico*  and  Surg.  JoSmal  I  IhSlJ^icS  ?L^rrh  ^J2  Z.^^^.S.'^**'''*'**'  "^  ^' 
*  J       .       .1  I  "*o*of'«*l  research,  besidts  papers  on  anoaeroii 

It  IS  at  once  comprehensive  end  eminentlv  prac-    subjects  never  before  puhli«h#Mt. Chmrlogton  Ht4 

tieal,  and  by  universal  consent  ctancis  at  the  head  of  I  Journal  and  lUvUw. 

BT  THE  8AMB  AtTTHOR. 

ON  POISONS,  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.    Second  American,  from  a  second  and  revised  London  edition.     In  one  largo 
ociavo  volume,  ol  755  pages,  extra  cloth.    S3  50. 

Mr.  Taylor's  position  as  the  leading  medical  jurist  of  England,  has  conferred  on  him  extraoidi- 
nary  oihaiiiuges  in  acquiring  experience  on  tbese  subjects,  nearly  all  cases  of  moment  beiof 
referred  lo  him  for  examination,  as  an  expert  whose  testimony  is  generally  accepted  as  final. 
The  re."  lilts  of  his  labor»,  therefore,  as  gathered  together  in  this  volume,  carefully  weirhed  and 
silted,  and  presented  in  the  clear  and  intelligible  style  for  which  he  is  noted,  may  be  received 
as  an  acknowledged  authority,  and  as  a  guide  to  be  followed  with  implicit  confidence. 

^  BT  TBS  8AUB  AUTHOR  AMD  WM.  BRANEV. 

r  r.  ■  In  one  'voUme  8to.    See  "BaANDE,"  p.  6. 
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TODD  (ROBERT  BENTLEY).  M.  D.,  F.  R.  S., 

ProfcHor  or  Pbytiolof  y  in  Kkm$*9  College,  Loadon;  and 

WILLIAM  BOWMAN,  F.  R.  S., 
Demonitrator  of  Anntoray  in  King's  College,  London. 

THB  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OP  MAN.   With 

about  three  hundrtMl  large  and  beautiful  illustrations  on  wood.    Complete  in  one  large  octavo 
Tolume,  of  950  pages,  extra  cloth.     Price  M  50. 

A  magnificent  eontribvtion  to  British  medicine, 
tnd  the  American  physician  who  shall  fail  to  peruse 


It  is  more  concise  than  Carpenter's  Prioeiples.  and 
more  modern  than  the  aecessible edition  of  MQller's 


Elements;  its  deUils  are  brief^  bat  saffieiest;  its 
descript  ions  vivid ;  its  illustrations  exact  and  copi- 
ous; and  its  language  terse  and  perspicuous. — 
C^rUtton  Mtd.  Jfttmml, 


it,  wili  have  failed  to  read  one  of  the  most  instruc' 
tive  books  of  the  nineteenth  century. — N.  O.  Mtd. 
a,nd  Surg.  Journal, 


TODD  (R.  B.)    M.  O.y  F.  R.  S..  &e. 

CLINICAL  LECTURES  ON  CERTAIN  DISEASES  OF  THB  URINARY 

ORGANS  AND  ON  DROPSIES.    In  one  octavo  volume,  284  pages,  extra  cloth.    $1  50. 

BT  THB  8AMB  AX7TH0R. 

CLINICAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     In  one  neat 

octavo  volume,  of  320  pages,  extra  cloth,    ftl  75. 

TOYNBEE  (JOSEPH),  f/r.  8., 

Aural  Burgeon  to,  and  Lecturer  on  Surgery  at,  St.  Mary*s  Hospital. 

A  PRACTICAL  TREATISE  ON  DISEASES  OP  THE  EAR;  their  Diag. 

no0i«i,  Pathology,  and  Treatment.    Illustrated  with  one  hundred  engravings  on  wood.    In  one 

very  handsome  octavo  volume,  extra  cloth,  $3  00. 

The  work  is  a  model  of  its  kind,  and  every  page  Surgery,  It  is  without  a  rivsl  in  oar  language  or  any 
and  paragraph  ot  it  are  worthy  of  toe  most  thoronah  ,  other .~C4ar/««tofi  Med.  Joum.  amd  R*v.,  ^pt.  1660. 
study.    Cousidered  all  in  all-^s  an  original  worT^,       The  work  of  Mr.  Toynhee  is  undoubtedly,  upoa 


well  written,  philosophically  elaborated,  and  h«ppi< 

U  illustrated  with  cases  and  drawings — it  is  by  far 
e  ablest  moni>graph  that  has  ever  appeared  on  the 


the  whole,  the  most  valaable  prodaeiion  of  tiie  kmd 
in  any  language.    The  aathor  has  l<nig  turtn  known, 
.  .   -     -       ...  .  -        ^..  ..by  his  nuiuenms  monographs  upon  subjects  con- 

anatomy  and  diseases  of  the  ear.  and  one  of  the  most  reeled  with  diseases  «»f  ihe  ear,  and  is  now  regarded 
▼aluableconiributioBstotheartandaeieneeofsur.  I„  u^^,  mghest  authority  on  most  points  in  bis  de- 
merf  in  the  nineteenth  century.-iV.  Atiur.  Mtdtf-  partment  of  scimce.  Mr.  Toynbee's  work,  as  we 
CkxTUtg  /«rtcte,  »ept.  IBWI.  |  |,,yg  alrcauy  said,  is  undoubtedly  tbe  most  reliable 

We  are  speaking  witbin  the  limits  of  merest  ac-  cnide  for  the  study  of  the  diseases  of  the  car  in  any 
knowledgment,  and  with  a  sincere  and  unbiassed  |  ranynage,and  should  be  in  the  library  of  every  phy* 
judgment,  when  we  aArm  that  as  a  treatise  on  Aural  |  sieuin.—  Chic^9  Mtd.  Jommaly  July,  lb6U. 

WILLIAMS  (C.  J.  B.),   M.D.,   F.  R.  S., 

Professor  of  Clinical  Medicine  in  University  Collie,  Liondon,  fte. 

PRINCIPLES  OF  MEDICINE.    An  Elementaiy  View  of  the  Causes,  Nature, 

Treatment,  Diagnosis,  and  Prognosis  of  Diseasw ;  with  brief  remark*  on  Hygienics,  or  the  pre- 
■ervatiun  of  health.  A  new  American,  from  tbe  third  and  revised  London  edition,  in  one  octavo 
volume,  extra  cloth,  oi  about  500  pages.    92  dO. 

W HAT  TO  OBSERV E 

AT   THB   BEDSIDE   AND   AFTER  DEATH,   IN    MEDICAL  CASES. 

Published  under  the  authority  of  the  London  Society  for  Medical  Oboervation.  A  new  American, 
from  the  second  and  revised  Londoh  edition.  In  one  very  handsome  volitme,  royal  12mo.,  extra 
doth.    $1  00. 

To  the  observer  who  prefers  aeeuraey  to  blunders  I     One  of  the  finest  aids  to  a  young  practitioner  we 
■ad  precision  to  eareleasaeas,  this  little  book  iaiu-  I  have  ever  seen .—PswtoMiiar/eanMile/JiidmiM, 
iralaable.— JV.  B.  Jtmmml  •fifdicnu.  I 

WAL8HE  (W.  H.),  M.  D., 
Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London,  &e. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THB  LUNGS;  including 

the  Principles  of  Physical  Diagnoi^is.  Third  American,  from  the  third  revised  and  much  en- 
larged London  edition.    In  one  vol.  octavo,  of  468  pages,  extra  doth.    $2  25. 

The  present  edition  has  been  carefully  revised  and  much  enlarged,  and  may  be  said  in  the  main 
to  be  rewritten.  Descriptions  of  several  difwanes,  previously  omitted,  are  now  introduced;  an 
eflbrt  haA  been  made  to  brine  tbe  dei*cription  of  anatomical  characters  to  tbe  level  of  the  wanu  of 
the  pracrical  jphyifician ;  and  the  diagnusin  and  prugno»is  of  each  complaint  are  more  completely 
considered.  The  sections  on  Tkratme.xt  and  the  Appendix  have,  especially,  been  largely  ex- 
tended.— Author*  t  Preface, 

BT  THE  8AXX  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  THE  HEART  AND 

GREAT  VESSELS,  includfhg  the  Principles  of  Physical  Diagnosis.  Third  American,  from  tbe 
third  revived  and  much  enlarged  London  edition.  In  one  handsome  octavo  volume  of  420  page*, 
extra  cloth.    92  25. 

Tbe  prejMsnt  edition  has  been  carefully  revised ;  much  new  matter  has  been  added,  and  the  entire 
work  in  a  measure  remodelled.  Numerous  facts  and  discussions  more  or  less  completely  novel, 
will  be  found  in  tbe  deiccripfion  of  the  principles  of  physical  diagnosis;  bat  tbe  chief  additions  have 
been  made  in  the  practical  portions  of  the  book.  Se^ral  aflecliooff,  of  which  little  or  no  aocooct 
had  been  given  in  tbe  prevkms  editioDP,  are  now  treated  of  in  detail. ^il«fAar'#  Prefobe*^ 
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Vew  and  miioh  enlarged  edition. 

WATSON  (THOMAS),   M.  D.,   &e., 
Late  Physician  to  the  Middlesex  Hospital,  Ac. 

LECTURES   ON    THE   PRINCIPLES    AND    PRACTICE   OP   PHYSIC. 

Delivered  at  King's  College,  London.  A  new  American,  from  the  last  revij*ed  and  enlarged 
English  edition,  with  Additions,  by  D.  Francis  Condie,  M.  D.,  author  of**  A  Practical  Treatise 
on  the  Di^«ea!*e6  of  Children,'*  &c.  With  one  hundred  and  eighty.five  illustrations  on  wood,  fn 
one  very  large  and  handnome  volume^  imperial  octavo,  of  over  1200  closely  printed  pages  io 
small  type ;  the  whole  strongly  bound  m  leather,  with  raised  bands.    Price  S5  00. 

That  the  high  reputation  of  this  work  might  be  fully  maintained,  the  author  ha«  subjected  it  to  a 
thorough  revision ;  every  portion  has  been  ezaminea  with  the  aid  of  the  mos^t  recent  rcMearches 
in  pathology,  and  the  results  of  modern  investigations  in  both  theoretical  and  practical  f^ubiectt 
have  been  carefully  weighed  and  embodied  throughout  its  pages.  The  watchful  scrutiny  of  the 
editor  has  likewise  introduced  whatever  possesses  immediate  importance  to  the  American  physician 
in  relation  to  diseases  incident  to  our  cfimate  which  are  little  known  in  England,  as  well  as  thoas 
points  in  which  experience  here  has  led  to  different  modes  of  practice ;  and  he  has  also  added  largely 
to  the  series  of  illustrations,  believing  that  in  this  manner  valuable  assistance  may  be  conveyml  to 
the  student  in  elucidating  the  text.  The  work  will,  therefore,  be  found  thoroughly  on  a  level  with 
the  most  advanced  state  of  medical  science  on  both  sides  of  the  Atlantic 

The  additions  which  the  work  has  received  are  shown  by  the  tact  that  notwithstanding  an  en- 
largement in  the  size  of  the  page,  more  than  two  hundred  additional  pages  have  been  necessarv 
to  accommodate  the  two  larve  volumes  of  the  Lond<fti  edition  (which  sells  at  ten  dollar^),  withm 
the  comims^  of  a  single  volume,  and  in  its  present  form  it  contains  the  matter  of  at  leant  three 
ordinary  octavos.  Believing  it  to  be  a  work  which  should  lie  on  the  table  of  every  phvNician,  and 
be  in  the  bands  of  every  student,  the  publishers  have  put  it  at  a  price  within  the  reach  of  all,  making 
it  one  of  the  cheapest  books  as  yet  presented  to  the  American  profession,  while  at  the  same  time 
the  beauty  of  its  mechanical  execution  renders  it  an  exceedingly  attractive  volume. 

The  fourth  edition  now  appears,  so  earefullv  re-  The  lecturer's  skill,  his  wisdom,  his  learning, are 

vised,  as  to  add  eoniiderably  to  the  value  of  a  book  equalled  by  the  ease  of  his  graceful  diction,  his  elo- 

already  acknowledged,  wherever  the  English  Ian-  qnenee,  and  the  far  higher  qualities  of  candor,  of 

gnage  is  read,  to  be  beyond  all  comparison  the  best  courtesy,  of  modesty,  and  of  generous  appreciaiios 

systematic  work  on  the  Principles  and  Practice  of  of  merit  m  others.— iV*.  A.  Med.-Ckir   Review. 

.ghysic  in  the  whole  range  of  medical  literature.  Watson's  unrivalled,    perhaps    unapproaehsbia 

Every  lecture  conums  proof  of  the  extreme  anxiety  ^ork  on  Practice-tbe  c«Ipi«us  Hdditi.'u*  made  to 

of  the  author  to  keeppace  with  .headvanewg  know-  ^^^^y,  ^^,,  f^^,^^^  ^i^i^j  "^.^^    i^^„  ^^  ^^^  ^^^^  ^ 

ledge  of  the  day      bne  scarcely  t no ws  whether  ^^^     ^^^^  ^^^^  ^f  the  iiterest V  a  new  booh.- 

to  admire  rnost  the  pure,  simple,  forcible  English-  ckaUtston  Mtd.  Journal. 

the  vast  amount  of    useful  practical  information  .      ^                     .^,                ^       ^            ,         . 

condensed  into  the  Lectures-or  the  manly,  kind-  Lecturers,  practitioners,  and  students  of  medicine 

hearted,  unassuming  character  of  the  lecturer  shin-  Jf*" '<l"a^*y.  •»»**  J^e  reappearance  of  the  work  of 

tag  through  his  work.-LoHd.  M*d.  Tinus.  gj-  Watson  in  theform  ofa  new-«  fourth-ediuoa. 

^           °  We  merely  do  justice  to  our  own  feelings,  and,  we 

Thus  these  admirable  volumes  come  before  the  are  sure,  of  the  whole  profession,  if  we  thank  him 

profession  in  theirfourth  edition,  abounding  in  those  for  having,  in  the  trouhle  and  turmoil  of  a  large 

distinguisiied  attributes  of  moderation,  judgment,  practice,  made  leisure  to  supply  the  hiatus  caused 

erudite  cultivation,  clearness,  and  eloquence,  with  by  the  exhaustion  of  the  third  edition.      For  Dr. 

which  they  were  from  the  first  invested,  but  yet  Watson  has  not  merely  caused  the  lectures  to  bs 

richer  than  before  in  the  results  of  more  prolonged  reprinted,  but  scattered  through  the  whole  work  ws 

observation,  and  in  the  able  appreciatitm  of  the  find  additions  or  alterations  which  prove  that  the 

latest  advances  in  pathology  and  medicine  by  one  authorhasinevery  way  sought  to  bring  up  his  teaeh- 

of  the  most  profound  medical  thinkers  of  the  day.—  inff  to  the  level  of  .he  most  recent  acquisitions  ia 

London  Lanctt.  ■eience.—firtl.  and  For   MedicO'Chtr.Heview. 


New  and  much  enlarged  edition. 

WILSON   (ERASMUS),  F.  R.  S. 

A  SYSTEiM  OF  HUMAN  ANATOxMY,  General  and  Special.  A  new  and  re- 
vised American,  from  the  la«t  and  enlarged  Engli;«h  Edition.  Edited  by  W.  H.  Gobrecht,  M.  D., 
Profes!<or  of  Anatomy  in  the  Penn^«ylvania  Medical  College,  &c.  Illustrated  with  three  hundred 
and  ninety-he ven  engravings  on  wood.  In  one  large  and  exquisitely  printed  octavo  volume,  of 
over  6()0  large  pages;  leather.    $3  79. 

The  publishers  trust  that  the  well  earned  reputation  so  long  enjo^d  by  this  work  will  be  more 
Mian  maintained  by  the  present  edition.  Besides  a  ver>'  thorough  revision  by  the  author,  it  has  beei 
mo^t  carefully  examined  by  the  editor,  and  the  efforts  o(  both  have  been  directed  to  introducing 
everything  which  increased  experience  in  its  use  has  suggested  as  desirable  to  render  it  a  complelt 
text-book  for  those  seeking  to  obtain  or  to  renew  an  acquaintance  with  Human  Anatomy.  Tht 
amount  of  additions  which  it  has  thus  received  may  be  estimated  from  the  lact  that  the  present 
edition  contains  over  one-fourlh  more  matter  than  (he  last,  rendering  a  smaller  type  and  an  enlarged 
page  requisite  to  keep  the  volume  within  a  convenient  size.  The  editor  has  exercised  the  utmost 
caution  to  obtain  entire  accuracy  in  the  text,  and  has  largely  increased  the  number  of  illustrt- 
tions,  of  which  there  are  about  one  hundred  and  fiAy  more  in  this  edition  than  in  the  lasti  th» 
bringing  di>tinctly  before  the  eye  of  the  student  everything  of  interest  or  importance. 

It  may  be  recommended  to  the  student  as  no  less 
distingnisbed  by  its  acenracy  and  clearness  of  de- 
scription thun  by  its  typographical  elmnee.  The 
wood-cuts  are  exquisite.— £r<l.  and  Fwr.  Mtdital 


Revitw. 

An  elegant  edition  of  one  of  the  most  useful  and 
accurate  systems  of  anatomical  science  which  has 
been  issued  from  the  press  The  illustrations  are 
really  beautiful .  In  ita  stvle  the  work  is  extremely 
eoncise  and  intelligible.  No  one  can  i>ossibIy  take 
op  this  volume  without  bttng  lUuok  wvOi  ih«  f  teat 


beauty  of  its  mechanical  execution,  and  the  clear- 
ness of  the  descriptions  which  it  contains  is  equally 
evident.  Let  students,  by  all  means  examine  tM 
claims  of  this  work  on  their  notice,  before  they  pif- 
ehase  a  text- book  of  the  vitally  imporUnt  seieaM 
which  this  volume  so  fully  and  easily  anfoLds^ 
Lamett. 

We  regard  it  as  the  best  system  now  extant  for 

students.— ir«tt<ni  Lanctt, 

It  therefore  receives  our  highest eorameadfttiMw 
Soutkirm  MUd.  amd  Surg.  J»umal. 
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WILSON   (ERASMUS),    F.  R.  S. 
ON  DISEASES  OF  THE  SKIN.    Fifth  Amencan,  from  the  Fifth  cnlar^ 

London  edition.    In  one  handsome  octavo  rolume,  of  nearly  700  large  pag«s,  with  illustrations 
oo  wood,  extra  cloth.    S3  25.    (Now  Ready^  May,  1863.) 

This  classical  work,  which  for  twenty  years  has  occupied  the  position  of  the  leading  authority 
in  the  Englibh  language  on  its  important  Kubjeot,  has  just  received  a  thorough  revision  at  the  hands 
c^tbe  auttiiir,  and  i^  now  presented  at*  embodying  the  results  of  the  latest  invebtigatiuns  and  expe- 
rience  on  ail  matters  connected  with  disea^es  ol  the  skin.  The  increaice  in  the  Kize  u(  the  work 
shown  the  industry  of  the  author,  and  his  deierminaiion  that  it  shall  maintain  the  position  which  it 
hail  acquired  as  thoroughly  on  a  level  with  the  moat  advanced  condition  of  medical  science. 

A  few  notices  of  the  lai*t  edition  are  appended. 


The  writinjrs  of  Wilton,  apon diseases  of  the  skin, 
are  by  far  the  most  scientific  and  practieal  that 
have  ever  been  prrsentcd  to  the  meaicAl  world  on 
this  subject.  The  prcvrnt  edition  isa  great  improve- 
ment on  all  its  preueceBMirs.  To  dwell  npon  all  the 
great  meriti  and  hirh  claims  of  the  work  before  as, 
»triatifn,  would  indt-ed  be  an  arreeable  service;  it 
woold  be  a  mental  homage  whleh  we  eouid  freely 
offer,  bat  we  should  thus  occupy  an  undue  amount 
ct  space  in  this  Journal.  We  will,  however,  look 
at  some  of  the  more  salient  points  wuh  which  it 
abonnds,and  which  make  iiincompursuiy  superior  to 
allother  treatises  on  the  subject  or  dermatology  No 
mere  speculative  views  are  allowed  a  place  in  this 
volume,  which,  without  a  doubt. will, for  a  very  long 
period,  be  acknowledged  as  the  chief  standard  ¥vorK 
OB  dermatology.  The  principles  of  an  enlightened 
and  rational  therapeia  are  introduced  on  every  ap- 
propriate occasion. — Am.  Jour.  Mtd  SeUnet. 

When  the  first  edition  of  this  vrork  appeared: 
aboat  fourteen  yean  ago,  Mr  Erasmus  ^V  ilson  had 
already  riven  some  years  to  the  study  of  Diseases 
of  the  Sim,  and  he  then  expressed  his  intention  of 
devoting  hi*  future  life  to  the  elucidation  of  this 
braneh  of  Meiiieal  Science  In  the  present  edition 
Mr.  Wilson  pre pents  us  with  the  resnits  of  his  ma* 
tared  experience,  and  we  have  now  before  us  not 
merely  a  reprint  of  his  former  pabliestions,  but  an 
esitirely  new  and  rewritten  volume.  Thus,  the  whole 
history  of  lue  dU'jaRes  affecting  the  skin,  whether 
they  originate  in  that  structure  or  are  the  mere  mani- 
festations I'f  derangi-mcnt  of  internal  organs,  is 
broncht  under  notice,  and  the  boiik  includes  u  mass 
ofinrormniMin  which  is  spread  over  a  great  part  of 
the  domain  of  Medical  and  Snr^rical  Pathol<»gy .  We 
ean  aafeiy  recommend  it  to  ihe  profession  as  the 
best  work  <>n  the  subject  nt>w  in  existence  in  the  En- 
glish language.— LoiidoN  Mtd.  Tinut  and  Gaxttte. 

ALSO,  XOW  KBADT, 

A  SERIES  OF  PLATES  ILLUSTRATING  WILSON  ON  DISEASES  OF 

THE  SKIN;  consistingof  twenty  beautifully  executed  plnte;*.  of  which  thirteen  are  exipiisitely 
colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Skin,  and  containing  n<fiirate  re- 
presentations of  about  one  himdred  varieties  of  disease,  most  of  them  the  size  of  nature.     Price 
in  cloth.    $4  00. 
In  beauty  of  drawing  and  accuracy  and  finish  of  coloring  thee  plafe«  will  be  found  equal  to 

anything  of  the  kind  a»  yet  issued  in  this  cotmtry.    The  value  of  the  new  edition  is  enhanced  by 

ma  additional  colored  plate. 

The  plates  by  wnich  this  edition  is  accompanied 
leave  nothing  to  be  desired,  so  far  as  excelleace  of 
delineation  and  perfect  accuracy  of  illustration  are 
ooneerned. — Medico-CkirurgietU  Rtview. 

Of  these  plates  it  is  impossible  to  speak  ttm  highly. 
The  representutitins  of  the  various  forms  of  cutane- 
ous disease  are  singularly  accurate,  and  the  color- 
ing exceeds  almost  anything  we  have  met  with. — 
British  and  Foreign  Mtdir.al  RiHtw. 


So  matter  what  other  treatises  may  be  In  the  libra- 
ry of  the  medical  attendant,  he  needs  the  clear  and 
MuggeKtive  ct>uui>f>l><  of  WIIhou,  who  in  thurouKuiy 
puKted  up  on  :ill  ^ll})Jectll  conu«^cte'l  with  ciitinifiii 
pathology.  We  have,  It  Is*  very  tme,  othor  T-ulii.iMe 
works  on  the  maladies  that  invade  the  ifklu;  but, 
compared  with  the  volume  under  eoD<>iderat?<in.  they 
are  certainly  to  be  regarded  as  inferior  lights  in  g:i til- 
ing the  Judgment  of  the  medical  man. — Boston  Moi. 
and  Surg.  Journal,  Oct.  1857. 

The  author  adoptK  a  Himple  and  entertaining  styln. 
He  strivex  tu  clear  away  the  cunt|ilicaii<)nH  of  his 
subject,  and  ha-t  thus  produced  a  book  dlled  with  a 
vast  amount  of  informstlon,  la  a  form  so  agreeable 
at  to  make  it  plea^Hnt  reading,  evea  to  the  nainitiaied. 
Mure  e*pecially  doe«  it  deserve  our  praiHc  b«.-vaua«  of 
its  beautiful  and  cuiiiplote  atlas,  which  the  Auieilc.-iu 
publifhers  bare  »ucceiihfnlly  imitated  fi-om  the  urigi- 
nal  plates.  We  pronounce  them  by  far  the  beat  iiui- 
tattouH  (if  nature  yet  publUbed  in  our  country.  With 
the  text-book  and  atluH  at  hand,  the  diagnoolii  1«  ren- 
dered easy  and  accurate,  and  the  practitloaer  feels 
himKelftafe  iu  his  treatment  We  will  add  that  this 
work,  althouzh  it  mu«t  have  been  verv  oxpenslTtt  to 
the  pulTli>herit,  U  not  high  priced.  Tnere  lit  no  rea- 
»on,  th*»n,  to  |»r"v«»ui  cvi^ry  phyilcian  frmn  o1>(iiiuing 
a  work  of  i*nrh  Sinp>>rtauce,  aud  one  which  will  ''axb 
him  ln»th  l.ilior  aud  |'»*rplexlty. —  Va.  ^ft^t.  Juvrunl. 

As  a  pr.'trtinil  gnide  to  the  cla^Hlflcation,  diagco^is, 
aud  treatment  >if  lli«'  dlM««a!'es  of  the  i«kiu,  the  bt-  ik  la 
complete.  Wo  know  nothing,  consider^  iu  thi-  \*- 
pect,  l>ett"r  in  «uir  I:iii^>iag«>:  it  In  a  Kftfe  aiith>iri'y  mq 
all  the  ordinary  iiia(t»'r«  which,  in  thix  mr.k'o  of'riiH. 
easiM,  in^.ii;-  ili«'  i»r:iciillon«'r'i»  attouiion,  a-ul  ji-i  — 
H«Mm*ii  the  high  ijiiar*tv  —  unknown,  we  believe,  fo 
every  oldor  luiiiiiial.  of Wiug  on  a  lev*>l  with  »>ciftiC>*'s 
high-water  murk  ;  a  sound  book  of  practico. — Li/.tt-^a 


Med.  Tirtufs. 


We  have  nlri-Hdy  expressed  onr  high  appreciatiua 
of  Mr.  Wilsnn's  treatise  on  Diseasfs  oi'  tiie  S^kin. 
Tke  plates  are  comprised  in  a  sepurnre  volume, 
which  we  counsel  all  those  who  possess  tui  tex:  *n 
purchase.  It  isn  beautiful  ipeciincn  ofi-  il'r  print- 
ing, and  the  reprrsentations  "f  the  vurioiin  ;orniS  "f 
skin  disease  are  as  faithful  as  is  possitil-^  in  p'-ttrs 
of  the  uize.— Bottom  2i*d.and  Surg.  Joumcl^  April 
8, 16M. 


Also,  the  TEXT  and  PLATES  dime  up  in  one  haiid»  mie  v-»liiitie,  extrt  cloth,  price  S7  'jf). 

BY  THE  SAME  AUTHOR. 

THE    DISSECTOR'S  MANUAL;  or,  Practicai  and  Surgical  Anatomj.     Third 

American,  trom  the  laM  revised  and  enlarged  Eiiglihh  edmou.  Modihed  and  reur-ungf^t*,  by 
William  Hunt,  M.  D.,  Uemunatratur  of  Anatomy  in  the  t'iiiver;«ity  oi  Feiin»*ylvuniH.  Ln  one 
large  and  handsome  royal  12mo.  volume,  extra  cloth,  01*582  puge^.  with  l54illasirutiiHi«     %*il  OO 

BY  THE  8AXB  AUTHOR 

ON    CONSTITUTIONAL    AND    HEREDITARY    SYPHILIS,   AND    ON 

SYPHILITIC  ERUPTIONS.  In  one  small  octavo  volume  .-xTa  cloth,  bfautifnlly  pri.i'rd,  with 
fourexqiii'«ile  colored  piates,  presenting  more  than  thirty  vari'.M:c*>  ot  syphilitic  eriipMr.ii>.  $2  i.') 

BY  THE  SAME  AUTHOR 

HEALTHY  SKIN;  A  Popular  Treatiae  on  the  Skin  and  Hair,  their  Pr.Hcrva- 

tiou  and  Management.  dei\>no  American,  from  the  fourth  London  edition.  One  neui  i'.jI.i^.Oi 
royal  I2ino.,  extra  cloth,  of  about  300  pages,  with  numerou.'•ll.u^Iratloll^.  $1  00;  pujv  cc.it, 
75  cents. 
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WIN8LOW  (FORBES),  M.  D.,  O.  C.  L.,  &e. 
ON  OBSCUKE  DISEASES  OF  THiJ  BRAIN  AND  DISORDERS  OF  THE 

MIND ;  their  incipient  SymptomH,  Pathology,  Diagnosis,  Treatment,  and  Prophylaxis.    In  one 
handsome  octavo  volume,  or  nearly  600  pages,  extra  cloth.    $3  00. 


We  clote  thii  brief  and  neceaurily  very  imperfect 
notice  of  Dr.  Winslow'i  |reat  and  classical  work, 
by  exprcMing  our  conviction  that  it  ii  long  since  so 
important  and  beaatifally  written  a  volume  has  iS' 
sued  from  the  British  medical  prcM. — Dublin  Mtd. 
I^esSf  July  85, 1860. 

We  honestly  believe  this  to  be  the  best  book  of  the 
season.^  Ka$tiemg*$  Abstraety  Jnly,  1860. 

The  'atter  portion  of  Dr.  Winslow's  work  it  ex- 
elusively  deroted  to  the  consideration  of  Cerebral 


Pathology.  It  completely  exhausts  the  subject,  in 
the  same  manner  as  the  previous  seventef  n  chapters 
relating  to  morbid  psychical  phenomens  left  nothing 
unnoticed  in  reference  tu  the  mental  symptoms  pre- 
monitory  of  eerebral  disease.  It  is  impossible  to 
overrate  the  benefits  likely  to  result  from  a  general 
perusal  of  Dr.  Winslow's  valuaole  and  deeply  in- 
terestmg  work.— Loncfoii  Laneety  June  23,  IbGO. 

It  contains  an  immense  mass  of  information.— 
Brit,  mmd  For.  Med.-Ckir.  Rsvitw,  Oct.  1860. 


WEST  (CHARLES),   M.  D.. 

AccoQcheur  to  and  Lecturer  on  Midwifery  at  St.  Bartholomew's  Hospital,  Physician  to  the  Hospital  for 

Hick  Children,  &e. 

LECTURES  ON  THE  DISEASES  OF  WOMEN.    Second  American,  from  the 

second  Lundon  edition.    In  one  handsome  octavo  volume,  extra  clcfth,  of  about  000  pages ; 
price  $*Z  50. 

«^«  Gentlemen  who  received  the  first  portion,  as  issued  in  the  <<  Medical  News  and  Library,"  can 
now  complete  their  copies  by  procurmg  Fart  II,  being  page  309  to  end,  with  Index,  Title  matter, 
dec,  8vo.,  cloth,  price  $1. 


We  must  now  conclude  this  hastily  written  sketch 
with  the  confident  assurance  to  our  readers  that  the 
work  will  well  repay  perusal.  The  eonscientions, 
painstakina,  practical  physician  isapparent  on  every 
page. — N.  Y.  Journal  of  Medic  int. 

We  know  of  no  treatise  of  the  kind  so  complete 
and  yet  so  compact.— CAtcofs  Mtd.  Jour, 

A  fairer,  more  honest,  more  earnest,  and  more  re* 
liable  investigator  of  the  many  diseases  of  women 
and  children  is  not  to  be  found  in  any  country .• 
Southern  Mtd.  and  Surg.  Journal, 

We  have  to  say  of  it,  briefly  and  decidedly,  that 
it  is  the  best  work  on  the  subject  m  an^jr  language  j 
and  that  it  stamps  Dr.  West  as  the  faeiU  prinetps 
of  British  obstetric  authors. — Edinb.  Mid.  Joum, 


We  gladly  recommend  his  Lectures  as  in  the  high- 
est degree  instructive  to  all  who  are  interested  in 
obstetric  practice. — London  Lancet. 

Happy  in  his  simplicity  of  manner,  and  moderate 
in  hit  expression  of  opinion^  the  author  is  a  sound 
reasoner  and  a  good  practitioner,  and  his  book  is 
worthv  of  the  handsome  garb  in  which  it  has  ap- 
peared.— Ttrg^to  Mid,  Journal. 

We  most  take  leave  of  Dr.  West's  very  useful 
work,  with  our  commendation  o(  the  clearness  ot 
its  style,  and  the  incustry  and  sobriety  of  judgment 
of  whien  it  gives  evidence.— Load <m  Med   fitnoo. 

Sonnd  judgment  and  good  sense  pervade  every 
chapter  of  the  book.  From  its  perusal  we  have  de- 
rived unmixed  satisfaction.— X>w6/in  Quart,  Journ. 


BT  THX  8AMX  AUTHOR. 


LECTURES   ON   THE   DISEASES   OF  INFANCY  AND  CHILDHOOD. 

Third  American,  from  the  fourth  enlarged  and  improved  London  edition.    In  one  haudsome 
octavo  volume,  extra  cloth,  of  about  six  hundred  and  fifty  pages.    %i  75. 


The  three  former  editions  of  the  work  now  before 
as  have  placed  the  author  in  tne  foremost  rank  of 
those  physicians  who  have  devoted  special  attention 
to  the  diseases  of  early  life.  We  attempt  no  ana- 
lysis of  this  edition,  but  may  refer  the  reader  to  some 
oif  the  chapters  to  which  the  largest  additions  have 
been  made — those  on  Diphtheria,  Disorders  of  the 
Mind,  and  Idiocy,  for  instance— as  a  proof  that  the 
work  is  really  a  new  edition ;  not  a  mere  reprint. 
In  its  preient  shape  it  will  be  found  of  the  greatest 
possible  service  in  the  every-day  practice  of  nine- 
tentlis  of  the  profession.— iniiif.  Times  and  GazettOj 
London,  Dec.  10,  1859. 

All  things  considered,  this  book  of  Dr.  West  is 
by  far  the  best  treatise  in  our  langusge  upon  such 
modifieatitms  of  morbid  action  and  diseise  as  are 
witntssed  when  we  have  to  deal  with  infancy  and 
childhood.  It  is  true  that  it  confines  itself  to  such 
disorders  as  come  within  the  province  of  the  pAy- 
tieianf  and  even  with  respect  to  these  it  is  unequal 
as  regards  minuteness  of  consideration,  and  some 


diseases  it  omits  to  notice  altc^ether.  But  those 
who  know  anything  of  the  present  condition  of 
pediatrics  will  readily  admit  that  it  would  be  next 
to  impossible  to  effect  more,  or  effect  it  better,  than 
the  accoucheur  of  St.  Bartholomew's  has  d<me  in  a 
single  volume.  The  lecture  (XV(.)  upon  Dtsorccrs 
of  the  Mind  in  children  is  an  admirable  specimen  of 
the  value  o(  the  later  information  conve}ed  in  the 
Lectures  of  Dr.  Charles  Wett.— London  Lancet. 
Oct.  82, 1869. 

Since  the  appearance  of  the  first  edition,  abont 
eleven  veart  ago,  tiie  experience  of  the  author  has 
doubled;  so  that,  whereas  the  lectures  at  first  wcm 
founded  on  six  hundred  observations,  and  one  hun- 
dred and  eighty  dissections  raAde among  nearly  four- 
teen thousand  children,  they  now  embody  the  results 
of  nine  hundred  observations,  and  two  iiundrcd  and 
eighty-eight  post* mortem  examinations  made  among 
nearly  thirty  thousand  children,  who,  during  tne 
past  twenty  years,  have  been  nnder  his  care. — 
Bntisk  Mid.  Journal^  Oet.  1, 1859. 


BT  THX  8AMX  AUTHOR. 

AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OF  ULCEB- 

ATION  OF  THE  OS  UT£RI.    In  one  neat  ocUvo  volume,  extra  cloth.    %l  00. 


WHITEHEAD  ON  THE  CAUSES  AND  TREAT-  I 
MENT  OF   ABORTION    AND  STERILITY.  | 


Beeond  Ameriean  EditloB.   to  one  Tolnme,  oeta- 
▼o  extra  eloth,  pp.  906.   %\   7f. 
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